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1. Ilean H 3a72%H 0CBOEHHA JUCITHIIIMHBI
Ilens gaHHOW AUCIUIUINHBI — JaTh CHCTEMAaTHYECKHII 0030p COBpEMEHHBIX
MOJIENIEN IIPEACTABIICHIII 3HAHUN, IBYUUTH U OCBOUThL MIPHUHIIUIILEL IIOCTPOECHUA
SKCIIEPTHLIX CHCTEM, PacCMOTPETh IMEePCHEKTHUBHBIE HAIIPaBJICHUS PAa3BUTUS CHCTEM
INCKYCCTBEHHOI'O MHTEJUICKTAa U IIPUHITI PEIISHUIN.
1.1. Ilenu ocBOEHUS JUCIIUIUINHEI.

B PE3YJIBTATC N3YHCHITA ﬂaHHDf’I AUCIHIIIINHBI CTY ACHT JOJIXKCH 3HATh.
= Mﬂﬂﬂﬂ[ﬂp&&ﬂﬂBHﬂﬂﬂlmﬂﬂﬂﬁt
=  IIPHHIIHIIBI ITOCTPOCHHA SKCIICPTHBIX CHCTCM,
= COBPEMCHHBIC CHCTCMBI HCKYCCTBCHHOI'O HHTCILIICKTA H ITPHHATIIA pEH.[EEHI]IuI;

I YMETE:
- pas3padarTeIBaTh ITPOrpPaMMHBIE PeaIH3alHH SKCIIEPTHRIX CHCTEM Ha OBM;,
- IIPUMEHSTH Pa3/IMYHBIE MOAEIH IPEACTAaBIECHNS 3HAHHI IIPH PeaM3allii SKCIIEPTHBIX
cHcTeM Ha OBM.

1.2. 3agayn H3I0KEHH S H H3YUYEHHS JHCITHIUTHHEI.

[IpH H3y4YeHHH MAHHOH MHCIIHIUIMHBEL B IIPOLIECCE YTEHHS JEKI[HH IIpellofaBarellb H3JIaracT
CTYZAEHTAM CVIINECTBYIOIIHE MOJEIM IIPEACTABIECHHS 3HAHHH, IPHHIMHIIEI ITOCTPOEHHS SKCIIEPTHBIX
CHCTEM H TIEPCIIEKTHBHBIE HAITPABIICHHS PAa3BHUTHSI CHCTEM HCKYCCTBEHHOI'O HHTEINIEKTA M ITPHHSTHS
peleHni. B IIpoliiecce caMOCTOSTEIPHOH PaldoThl CTYAEHT Ha OCHOBE KOHCIIEKTOB JIEKI[HH, H
PEKOMEHIOBAHHOH JIMTEPATYPHI IIPOH3BOAHT YCBOEHHE 3HAHHH. KOHTPOIb 3HAHHH OCYIIECTBRIISETCS
IIpeIlolaBaTelleM II0 Pe3ylabTaTaM KOHTPOIBHBIX pador. Ha oOcHOBe IIOMYYEHHBIX 3HAHHH H
METOJHYECKHX VKa3aHHH II0 BBIIIOIHEHHIO J1a0OpPaTOPHBIX PpadoT CIYIEHTOM IIO0J PYKOBOICTBOM
ITPENOAABATEILS IIPOBOJAUTCS BRIIIOTHEHHE J1a00PaTOPHEIX padorT.

2. Ilepedenbr ILIAHHPYEMbBIX PpPe3yJbTATOB
COOTHECEHHBIX C

o0yueHHss 10
IJIAHHPYEMbIMH  pe3yJIbTAaTaMH

JUHCITHIIJIHHE
0CBOCHHA

(Mo ay./110)
odpa3oBaTe/IbHOM

MPOrpaMMblI

HanmMeHOBaHHe KOMIIETEeHI[HI

Kopa, dopmy THp 0BKa KOMITE TEHLIHH

Koz, ¢opmymHp oBKa HHHKaTOpa

I LmaHHpyeMbIe pe3yabTaThl 00yYeHHA 110
IHCLHIUTHHE (MO JII0 ), XapaK TepH3VIOIIHE
9Tartbl (OPMHPOBAHHA KOMITETEHLHI,
HH/HKATOp OB

ITK-1 criocobeH ocyIIecTBIIATD
yIipaBJIeHHE, pa3BHTHEM 0a3 JaHHBIX,
BKJII0YasA pa3Bep ThIBaHHE,
COIMpPOBOKJIEHHE, OITTHMHS3 aL[HIO
(pVHKIHOHHp OBaHHA 0a3 JaHHBIX,
ABJIAIOIIHX CA Yac ThiO Pa3IHYHBIX

HH (popMaLH OHHBIX CHCTEM

HI-1 IIK-1 OcymecTBIsgeT yIIpaBJIeHHE,
pa3BHTHEM 0a3 JJaHHbIX.

HJI-2 ITK-1 OGecrieuHBaeT
pa3BepThIBAHHE, COTMIPOBOKIEHHE H
OITTHMH3AL[HIO 0a3 JaHHBIX

H-3 IIK-1 OcyuecTBiigeT
IOKYMEHTAJIbHOE COIMpPOBOKIIEHHE
yripaBieHHA 0a3aMH JJaHHBIX

|OGecrieuBaeT yIIpaBlieHHe, pa3BHUTHeM 0a3
NaHHbIX, BKJIHOYAs pa3Bep ThIBaHHE,
[corIp OBOMKIEHHE, OITTHMH3 Al [H10)
[byHKLH OHHp oBaHH A 0a3 JJaHHBIX

IIK-2 criocobeH cOo3/1aHHA
TEXHHYECKOH IIOKY MEHTAL[HH
HH (popMaL[HOHHO-METOIHYECKOT0 H

HI-1 IIK-2 Cosgaer TEXHHYECKYIO
IOKyMEHTaLHH HH(OpPMAaI[HOHH O-
METOJJHYECKON0 HasHauyeHHA B  cdepe

Ifl]-I(prMHL[HDHI-l]:IK TEXHOJOIHH H CHCTEM

MapECTHHIOBOTO HHWW ﬁ%k

Pﬂid)ﬂpMHLﬂiDPﬂ-[hIﬁﬂEmmﬂnﬁ:TM—l
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MapKETHHIOBbIX  3ama4 B cepe

HH()OPMALH OHHbIX TEXHOJIOTHH H CHCTEM,
ITIK-4 crioco0eH BbIIIOIHATH HJI-1 ITK-4 BrinmomssieT pa3padotky cHcTeM [PaspadaThiBaeT CHCTEM VIIpaBieHHA Oa3amH]
pa3paboTKy CHCTEM YIIpaBJIeHH:A yIIpaBiIeHHA 0a3aMH JTaHHBIX. ITaHHBIX, OI1€pP aL[H OHHBIX CHCTEM,
0a3zaMH JaHHbIX, orepaLHOHHBIX -2 IIK-4 I IpoBogHTE HEITOCP EACTBEHHOE |[OpraHH3aL[HIO pa3paboTKH CHC TEMHOTO|
CHCTEM, Op raHH3aL[HIO p a3padoTKH PYKOBOZICTBO ITpOL[ECCAaMH pa3paboTKH porpaMMHOro odecrieueHHA
CHCTEMHOTO IIp OrpaMMHOI0 MporpaMMHOIo o0ecrie YeHH,
oOecrieyeHHA, HHTerp aLHA -3 IIK-4 [ IpoBoguTh Op raHH3al[HIO
pa3paboTaHHOIO CHCTEMHOIO pa3padoTKH CHCTEMHOIO TP OrPaMMHOI0
I1p orpaMMHOr0 o0ecreueHHA oOecrieyeHHA, HHTEIp aLfHIo pa3pa0doTaHHOIO

CHCTEMHOTO I OrpaMMHOT0 00ecriedeHHs.

3. COAEPKAHUE JIABOPATOPHBIX PALOT

JIABOPATOPHAZXA PABOTA Ne 1. UcciieaopaHue aJIropurMa 3aMeHbI IepeMEHHbIX B
JIHTEPAJIAX C IeJIbI0 HX SKBHBAJIEHTHBIX NpeoOpaszoBannil. Y HH(PHKAIAA

HE.]II: pﬂﬁGTLIZ H3VUCHHE H HCCIICOOBAHHC aJI'OPHTMA 3dMCHDBI IIEPEMCHHBIX B JIHNTCPAlldaX C
IS IO HX SKBHBAJIICHTHBIX HpEGﬁpﬂSﬂEﬂHI]ﬁ.

TEOPETUYECKAA HACTD

Huadopmamuonnblie cucrembl (MC) BXomar B 4HCIIO BaKHEHIIIHX KOMIIOHEHTOB HayKH H
IIPOH3BOACTBA. OHHM IIMHPOKO HCIONB3YIOTCA A9 OOVUeHHS M PEIIeHMS KOHKPETHBIX 3aJay B
PA3IIMYHBEIX OONACTSAX 4YeJIOBEUECKON JeITEIbHOCTH: B aBTOMAaTH3HPOBAHHEIX CHCTEMAX YITPABJICHHS
(ACY) u nayuHeix HcclemoBaHmii (ACHM), cucremax aBToMatm3zaimi IpoekTHpoBaHHS (CAIIP),
HH(}OPMAIMOHHO-TTOHCKOBEIX cHcTeMax (MIIC), cucremax ympaBneHus Oazamu JaHHBIX (CYBJD),
SKCIEPTHRIX cHcTeMax (3C), cucTeMax IToaep KKH MpHHATHA perneHns (CIIIIP) u T.1.

HMC, moMiMO IpoYyero, XapakTepH3VIOTCSI TEM, UTO C HX IIOMOIIBIO MOJKHO HaKaIUIHBaTh
SHAHHA H OIBLIT IIOJEH, COBEPIIEHCTRYS padoTy H BO3MOKHOCTH caMux HC.

3HaHMe — 3TO HHpOpPMAIHI O CBOMCTBAX H 3aKOHAX ITPeMETHOH 00IacTH. 3HaHHSI MOTYT OBITh
HCX0JHBIMH H BbIBOJMMbIMH, KOHKPETHLIMH H 00001IeHHbIMH. KOHKpPETHBIE 3HAHH S OOBIYHO
HMEHVIOT JaHHBIMH, a OOO0OINEHHBIE — ITPOCTO 3HAHISIMH.

JlaHHBIe — TO HCXOHAA YacTHas HH(pOpMaIHI 00 okpyxarormeM Mupe. UC onmepupyror
(p OpMaITH30BaHHBIMH JJaHHBIMH, KOTOPEIE ITO3BOISIOT aBTOMAaTH3HPOBATh cOOP H XpaHEeHHE
KOHKPeTHOH HHpopMaItHH 00 00bekTaxX. DopManH30BaHHbIE JaHHEIE MOKHO 00padoTaTh 1o
OIPEEIIEHHOH IIporpaMmMe. B pesyibsrare o0padoTKH JaHHBIX ITOITYYAarOT HOBBIE 3HAHILAL.

3HaHHSI MOI'YT OBIThH AeKJAPATHBHBLIMH H IpoleIYPHBIMH. J[eKIapaTHBHBIE 3HAHHS
IIPEACTABILIIOT COOOH YTBEPXKACHHS, HE COJEePKAIIHE IMPOLeAYP. JeKiIapaTHBHEIE 3HAHI OITPeIEeIISIOT
IIPOCTPAHCTBO CTATHYECKOIrO COCTOSHHSA 00BeKTa. IIpolieypHbIe 3HAHHSA — 3TO ITporpaMMbl 00paloTKH
TaHHBIX ((PaKTOB) C IEJIbIO TTOTYYEeHHS HOBOH HH(pOPMAIIHH.

OCHOBHBIMH ITPOOIEMaMH, ¢ KOTOPBIMH CTaJIKHBaOTCS pazpaborynky MC, SBISIOTCS METOABI H
(GOpMBI IIpeJICTAaBIEHHS 3HAHHH, MHHHMH3HPYIOIHE 3aTpaThl pecypcoB MC M crocoOCTBYIOIHE

BBICOKOH atbQJemmbnngg;IHEH}m ¢ HHMH. B TIIepByr0 ouepeab, STO Kacaerca MoJaejaeH
npeacT aBJIeHASE SIEAHTET NOANCHIO

Ceptwdomkatr: 2C0000043E9ABEB952205E7BAS00060000043E
Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa
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B ocHOBe (hopMaIhHO-TOTHYeCKOH MOJIEIH IeKHT ITOHITHe (popMaibHol Teopun T
T=<B,F A R>,
rje B — cueTHOe MHOKeCcTBO 0a30BBEIX CHMBOIORB (air()aBHT) TeOpHH T
F — IMOJMHOKeCTBO BRIPaKEHHH TEOPHH T, Ha3pIBAeMBIX (POPMYJIAMH TEOPHI,
A — BBIIETIEHHOE MHOKECTBO (DOPMYII, Ha3hIBAEMBIX AKCHOMAMM TeOpHH T,
R — KOHEUHOEe MHOKECTBO OTHOIIEHHI {1, ..., T} MeXTy (popMyIaMH, Ha3bIBaeMBIMH NPaBHIAMH

BBIBOJI4A.

YroGel 1mpHaaTh (OpMyJle  COAep:KaHHE, €€ HHIESPIPeTHPYIOT KaK VYTBEPIKICHHE,
pacIpocTpaHsroIeecs Ha HEKOTOPYIo obmacTh D (00rmacTh HHTEPITPE TAIH ).

HanOonee pacmpocTpaHeHHOH (OpMalbHOH CHCTEMOH SBISETCS HCYHCIEHHE IPeIHKATOB
nepsoro mopsaka. OCHOBHOH 3aJayel IIPH TIOMYYEHHH HOBBIX 3HAHHI B paMKaxX HCYHCIICHHS
MIPeIHKATOBR SBIISICTCS BEISICHEHHE HCTHHHOCTH HITH JT0KHOCTH 3aJaHHOH ()OPMYIIEI Ha 00nacTH D.

DopMyTia Ha3BIBAETCS TEOPEMOIl, CIIH CYIIECTBYET JOKA3aTEIBCTBO, B KOTOPOM OHA SBJISETCS
ITOCTIETHEMN.

IlpeqakaTom HIH JOTHYECKOH (PYHKIMEH Ha3bIBaeTCS (PYHKIHSI OT IMmoboro koirdecTtBa (N)
apryMeHTOB, ITIpHHHMAarOIasI 3HaYeHH 1 (rcTHHa) 1 0 (710%kB) (N-MeCTHBIH ITpeIHKaT).

AJipaBHT S3BIKA IIPETHKATOB IIEPBOr0 IMOPSIKA:

Lo 23

- pa3JenHTenH: 3aIaras--,” , OTKpbIBaroINasi ckoOKa - “(”, 3aKphIBaroInas ckooka - )™
- KOHCTAHTEHI — CTPOYHEIE OYKBEI — “a 7,. ..,
- IIepeMeHHbIe — IIPOITHCHBIE (3arTIaBHBIE) OYKBEL — “A 7 ,...;
- IIPeTHKATHI — 3arjlaBHble OYKBEI,
- (pyHKI[HH (He IIpeJHKaThl) — CTPOYHBIe OYKBEI — “T 7, . .;
- JIOTHYECKHE OIepaIlHH:
1) — - oTpHianue,
2) " - KOHBIOHKIHS,
3) ¥ - IM3BIOHKLMSL
4) — - HIMITIHKAIHA (eCIIH. .. TO. .. ),
5) <> - BKBHBAIIEHTHOCTS (...TOrJla H TOIBKO TOTJa, KOrja...),
6) d - KBaHTOp CyIECTBOBAHHA (CYIIECTBYET...),

7) V - xkBaHTOp OOITHOCTH (I TFOOO0TO...).

BrIpakeHHe “TiIepBOro TIOpsSaKa~ CBS3aHO C (OpMyJIaMH, B KOTOPBEIX 3alpelaeTcs
KBAaHTH()HI[THPOBATh CHMBOJIBI ITPETHKATOB H ()YHKITHII.

dopmyJoin  anreOpel  TOTHKH  (IIPOIMO3HMIIHOHAILHOH  (POPMOI)  HazpIBalOT  BCSKOE
BBICKA3BIBAHHE, COCTABIIEHHOE M3 HEKOTOPBIX HMCXOMHBIX BBICKA3BIBAHHI ITOCPEACTBOM JIOTHYECKIX

OTIEPAIHI.

Tepm — BrIpakeHHe, BKIIIOYAIOIee KOHCTAHTBI, IlepeMeHHble H N-MeCTHble (PYHKI[HH OT
TEPMOB.

ATOM — sleMeHTapHas (QYHKIIHI — 3TO BBRIpakeHHE, BKIIIOYAKOIee KOHCTAHTHI, IIepeMeHHbIE,
(O YVHKITHH M TIpe THKATHI.

ATOM HIIH €TI0 OTPHI[AHHE HA3BIBAETCS JIMT EPATIOM.
I paBmgbHASE GO PRI ID) — 510 atom, —~H, G'H, G*H, (IX)G, (VX)H, rae G, H- T1D; X-
IepemMeHHas300(d XD GeosHavasAscyHIecTBYeT X, 171 KoToporo crnpasemineo G; (VX)H o3Hayaet: s

fﬂ?ﬁ“(ﬂ% X L&ﬁﬁéﬁé ﬁﬁ‘ﬁfﬂ% I-fi: aHapoBHa

IIpaBij10 BBIBOJAA — IIPOLEAYPa, KOTOPas U3 OAHOH HJIH He CKOIBKHX 11D IIpOoH3BOAUT APYTHE
HNencteutenad: ¢ 19.08.2022 no 19.08.2023



[1D.

Hcxomusie 11D B Teopu T Ha3BBAIOTCSI AKCHOMAMH.

JlocTtonmHcTBaMH  (POPMAIbHO-JIOTHYECKOH  MOJENIH IPeJCTaBIEHHSI 3HAHHIL  SBJISEOTCS
eJHHCTBEHHOCTh TEOPETHYECKOrO OOOCHOBAaHHS H BO3MOJKHOCTb pealH3al[HH CHCTEMBI (POPMAJIbHO
TOYHBIX OIPEACIIEHHH H BEIBOJIOB.

HemoctaTkoM  (hOpPMAaTbHO-TOTHYECKOH  MOJEIH  SBIITIOTCS  JKEeCTKHE  OrpaHHYeHM,
CBOMCTBeHHBIE BCEM (DOPMAJIbHBIM MOJIESIM.

OTHOCHTEJIBHO IIPOCTRIE IIEMEHTHI CIIOKHOTO IMPEJHKATHOI O BBIPAKEHH S CBS3BIBAIOTCS MEKIY
COOOH JIOTHUYECKHMH OIEpalisIMH. 2TO ITO3BOISET ITpeo0Opa30oBBIBaTh IIPEAHKATHBIE BBIPAKEHHS C
ITONMYYEHHEM HOBBIX 3HAHHIL. Tak, HaIpHMEpP, ITPHHIIT PE3OIIOIHI ITO3BOISET H3 ABYX IIpeJHKAaTHBIX
IIPEIOKEHMI ITIONYYHTh TPEThE, UYTO COOTBETCTBYET IIPOLEAYPE JIOTHYECKOrO BBIBOJA HOBBIX
ITPEIIOKEHNI H3 MHOKECTBA HCXOMHBIX.

[IyCcTh HMEIOTCS IBA KOHKPETHBIX TTPEIIIOKEHHS:

P1'P2¥..."Pn 1 —P1'Q2"Q3"..."Qn.

M3 HIX MOXKHO BBIBECTH HOBOE IIPeJIOKEHHE, Ha3bIBAEMOE Pe30IbBEHTOH, KaK JH3BIOHKI[HS
HCXOMHBIX IIPEMIOKEHHH 0e3 JOIMOIMHSIOIMX APYT Apyra nmap tura P1 u —P1.

[Ipn aHammze npeIHKaTHBEIX BBIPAKeHHH YacTO BO3HHKAET HEOOXOAHMMOCTEL B JIOKA3aTElbCTBE
X SKBHBAJIECHTHOCTH. 3Ty 3aJjayy B psAjie CIIy4aeB MOJKHO PEINTh 3aBHCHMOMH 3aMeHOIl ITepeMeHHBIX B
IIHTepaax, Ha3bIBaeMOH yHupuKajueil.

3ameHoi S (YHH(]HKATOpP) HA3bIBAIOT KOHEYHOE MHOJKECTBO VIIOpSAO4YeHHBIX map {ti/Uj,

LUy = S, roe mapa t/U; o3HavaeT, 4ro IlepeMeHHass U; 3aMeHSeTCS TepMOM (KOHCTaHTHI,
nepeMeHHble H (PYHKIIHMH OT TepmoB) f,. [IpummeHeHne S Kk  BeIpakeHH:0o E oOosHayaroT kak ES.
[ Iprmvep:

E=F(q(X).,a,Y), S, ={Z/X, U/Y}, S={Y/X, {(X)/Y}, S== {b/X, m(b)/Y}.
Torma
ESi=F(q(2),a,U), ES=F(q(Y).a,1(X)), FS;=F(q(b),a,m(b)).

KoMvmo3nmuen JBYX 3aMeH oL H [ Ha3bIBaeTcs 3aMeHa y=coe . J[J1g aToro:
1) IIpHMeHSIOT [ K TepMaM B .,
2) muckmodaroT u3 3 mapsl t,/U;, Taxue, yro U; SBIgeTcS ITepeMeHHOI B O,
3) coOHparoT Iapkl, ITOJIyYeHHBIE B IIL. 1, 2.
[ IprMep:
o= {a/X,q(Y,Z,U)/V}, p={b/X,c/Y . I(X)/Z,k(d)/V, {(X)/W}.
IIocre BRIIOMHEHH A I1.1 HaXOaHM
o= {a/X,q(c.i(X),U)/V}.

p= {c/Y I(X)/ZI(X)/W}.
PesybTaToM I1. 3 SBIISIETCS
y = {a/X,q(c,i(X),U)/V,c/Y {(X)/Z1{(X)/W}.
O4eBHIHO, YTO IPHMEHEHHE K JIHTepaly IOCIeJOBaTelIbHO 3aMeH O H [} JaeT TaKoH XKe
Pe3yIIbTaT, YTO H IIPHMEHEHHE 3aMEHBI Y.
B ocme RHEN O s

Ceprudd{ OMITOBPETIIE3aMERaCOONHADIBHE. (0.of3)cw=0c(Pow).

Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa

[IvHKT 2 pmaer

DOKBHUBAJIeHTHBIE BBIPDAXKCHI, KPOME JIHTCPAIOB, MOI'VT HMCTh PaA3JIHYHBIC, 00JIee CJIOKHEIE
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¢opmel. B Tabm. 1 gaHBl IpHMEPHl IOTHPOKO HMCIIOIb3YEMBIX SKBHBAICHTHBIX ITPeoOpa3OBaHHIA,
IIPHBEIEHHBIX 0e3 JOKa3aTeIbCTB.

OKBHBaJIEHTHEIE 11D Tabmmia 1
HMcxomuas 11O OKBHBaJIeHTHAS 11D By 3aKkoHa
~F(=F) F
F—G -F'G
FoG (F=G)\G—F)
-(F"G) -F'-G 3axoH ge MopraHa
-(F'G) -F"-G 3akoH e MopraHa
F* (G'H) (F"G)'(F'H) 3aKOH AHCTPUOYTHBHOCTH
F' (G"H) (F'G)(F'H) 3aKOH AHCTPUOYTHBHOCTH
F'G G'F 3aKOH KOMMYTaTHBHOCTH
F'G G'F 3aKOH KOMMYTaTHBHOCTH
(F'G)'H F'(G'H) 3aKOH aCCOLHMATHBHOCTH
(F"G)"H F* (G"H) 3aKOH aCCOLHATHBHOCTH
F—G - (G— —F KOHTparnosHIMOHHELIT 3aKOH
HUcexomuag 11O OxBHUBaIeHTHAS [ [D B 3axoHa
F"-F 0
F'-F 1
F"0 0
F*1 F
F'0 F
F'1 1
~(IXF(X)) VX(FEX))
—(VXF(X)) dX(—F(X))
YX(F(X)'G(X)) VXF(X)" VXG(X)
IX(F(X)'G(X)) JXF(X)"IXG(X)
VXF(X) vy F (7 3AKOH HEMBIX IIEPEMEHHEBIX
ax F X) gy F (Y) 3aKOH HeMBIX ITepeMeHHBIX
JIABOPATOPHOE 3AJJAHHUE

1. HapmcoBarh OIOK-CXeMy alIOpHTMa YHH(HKAIIHH JBYX JIHTepaloB C TpeMsd
apryMeHTaMH, VUHTBIBAIOIIETO OIEPAIIH CPAaBHEHMS HMMEH JIMTEePallOoB, KOIMYECTBO H
PacCTaHOBKY pasJeiHrenei. FMeHa IHTepanoB  SBISIEOTCS OYKBOH, HOMEP KOTOPOH B
ari(paBHTE COBIAJlaeT ¢ HOMEPOM OpHIaJIbI.

2. CocTaBHTh IIPOrpaMMy YHH(PHKAIIHH JIBYX IMPEIHKATHBIX JIHTEePalIoB I10 IT.1 .

OTnaguTh IMporpaMMmy I1.2, OCYIIECTBHTE IIPOrOH M 3aIcaTh PE3YIIbTATHI.

4. W3MeHHTH HMS OJHOIO H3 JHTEPAJIOB Ha CIEAYIOIIVIO OYKBY ajlaBHTa H ITOBTOPHO
BEITIOITHHUTE I1. 3.

5. HM3MeHHTh KOIHMYECTBO apIryMEHTOB JIFOOOr O JIMTepaa M IIOBTOPHUTH II. 3.

)

AOKYMEHT NoanvcAH

anektroHHon nognncelo COJIEPKAHHME OTUETA

Ceprupukar: 2C0000043ESABBBO52205E7BAS00060000043E

Bnapeneu: Ll.ieﬁay a TatbAHa AnekcaHgpoBHa
. PAaTKIIC TCOPETHYCCKIIC CBC[CHIAL

2. biok-cxema ajnropHrMa.
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3. PesyiabTaThI IIPOrOHOB.
KOHTPOJIEHEIE BOITPOCEI

CocTaB (pOpMalIbHO-TTOTHYECKOH MOJIEIIH.
OrnpeaeneHe IIPeJHKaTOR IIEPBOrO ITOPSIKA.
DOJleMeHTHI IPeJHKaTHBIX (POPMYII.
CHHTaKCHC ITPEIHKATOB.

[ IpHHIQIT PE30IIFOIHH.

[TonsaTHe yHH(pHKATOpa.

AJITOPHTM YHH(PHKAI[HH.

KoMITO3HIIHS 3aMeH.

DN AW

JIABOPATOPHAA PAGOTA Ne 2. cciieioBaHu€e AJITOPATMA 00padOTKH 3HAHMI
MeTo0M ""oT (pakToB K nesn" . Ilpaman qeaykmus

[IPSIMASL TEJTYKIIUS

Il esb paboTHL: H3YUEHHE H HCCIIEAOBaHIE allTOpPHTMa 00paOOTKH 3HAHHI METOAOM "OT (DaKTOB
K IIeJIH" .

TEOPETUYECKAA YACTD

OJHOH M3 BaKHBIX MojeneH 3HaHHH B MC gBnseTca MpOAYKIHOHHAS MOJEIb THITA
ecnu <ycaogue >, mo < 3axniodeHue >,
TJIe:
“eciu *°, “mo *° — OIepaTopHI,
< yenoeue > (aHIEEHT) - 5TO: IIOCHINIKA, YTBEPKAEHHeE, IIPeAIIeCTBYIOIIHH, OCHOBAHHE,
< 3axnmoyeHue > (KOHCEKBEHT) - OTO. JEHCTBHE, CIEACTBHe, ITOCIIEAYIOINHI, TIHIIOTE3a,

I'CHEPHPYCETCA ITPH HCTHHHOCTH YCIIOBH AL

[IpuBeeHHOEe ITpaBHIO, a TakKkKe €ro YCIOBHYIO HIH 3aKIIOYHTEIBHYIO YacTH  HHOIJA
Ha3BIBAIOT CY K EHHSIMH. O4YeBHIHO, YTO ITPHBEJIEHHOE IIPOCTOE IPABWIO B TEOPHH IIPEIHKATOB
TIePBOTr0 MOPSAKAa MOKET OBITh BEIPpakKeHO (hOPMYIIOH HMITIHKAIHMH. B 00IeM cirydae mpoAyKIIHOHHAS
MOJIeIIb He IIPHBS3aHa K KaKOH-ITHOO0 ()OpMallbHOH TEOPHH H HMeeT Pa3IIHYHbIe MOJH(HKALHH.

CIOKHOE IPOAYKIIMOHHOE IIPABIWIO MOXKET HMMETh OIHO 3aKIIFOUNTEILHOE CYXKIEHIE,
SBIIIONIEECS CHeJACTBHEM JBYX APYTHX HCXOMHBIX (cHJLIOrm3M). Hampumep, nmpaBmio “oTAelcHHSI
(modus ponens):

ecil O~ ucmuHHo U1 O. UcMuUHHO, Mo [5 UcmUHHO,
TJIE YCIOBHAS YacTh COJIEPKHUT JBa ITOAYCIOBHS (JIBE ITOCHUIKH WIH JIBa HCXOAHBIX CYKAeHHSI). Hrxe
naH Ooree CHGHWEEmmﬂﬁ KOTOPOM HMMEIOTCS TPH IIpaBIUIA, IIPHYEM TPETHE COJEPKHUT ITOCBUIKY
M3 TIEPBOr0 H SHRNMISSIHPNEMIRIHPOr o IMpaBHiIa (THITOTETHYECKHIT CHIDIOTH3M):

[GeRT X g W AT T S T8S1IX, mo 7]

afneneuy; XoBa laTbAHa AnekcaHoposHa
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Y CcIoBHaSA YacTh ITPOAYKIHOHHOIO IpaBHIa ITPH BRIBOJIE €r0 CIEACTBHSA (PHTYPHPYeET Kak
(paxTHYECKasA COCTABIISIONIAS, HCTHHHOCTh KOTOPOH JTHOO YCTaHOBJIEHA 3apaHee, JIN0O0 JOIKHA OBITh
moKas3aHa. Ilocie 3Toro camo ciecTBHE MOKET OBITh HCITIOIIb30BAHO B IPYTHX ITpaBHIaX B KaUeCTBE
HOBOI'O (paKTa, YTO IIPHBOJHT K JIOTHYECKOH IIETIOYKE JOKa3aTelbCTB, IIPHBOASIINEH K HOBBIM 3HAHHSIM.

Bce mwim 4yacTh yKe H3BECTHBIX (DAKTOB MOIYT OBITH BBIJIENIEHBI B OCOOYIO I'pyImry — Oasy
(paKTOB, HCITONB3YEMYIO KaK B YCIOBHBIX YacTSX ITPaBHIL, TaK H CaMOCTOSTEIbHO. B 3TOM ciydyae Bcs

6aza 3HaHMii (B3) gemrcs Ha ABe yacTH: 0a3a (pakToB (B®) u 6aza mpasui (BII).

IIoMCK HOBBIX 3HAaHHH B IMMPOAYKIMHOHHBIX MOACIIAX MOMKET OBITH IIpAMBIM H GﬁpﬂTI—[E:IM.
PE],CCMGTPIM ]'[EpEBIﬁ MCTO/ ITPIMCEHHTCIIBHO K TCOPHII ITPSAHKATOB.

IIpsmasg pepykipsa: ecim Fy, Fo, ..., F,, G - norumdeckue BeIpakeHHS, TO G SBJISETCS
JIOCHYECKHM clefcTBHeM m3 Fi, F,, ..., Fy Torma M TOIBKO Torma, Korja JIOTHYecKOoe BRIpakeHHe Fi”
F."..." F,"=~ G TOXIECTBEHHO IIOKHO. BBIBOABI IPHMEHSIOT K (hakraM H IIpaBHIaM. AJTOPHIM
3aBepIIacT paboTy IPH JOCTHKeHHH IIelH (TIpsMasd IeIToYKa pacCy KIeHHI — OT (paKTOB K IIETIIM).

[TprMep 3amadn mo MeTOXY ““OT (PaKTOB K IIETH .

@akT 1: FMlBaHOB — mpenogaBaTelb MaTeMaTHYECKOr o (paKyIbTeTa ((popMaH30BaHHAS 3aITHCH -
npemn. (mamem., 18aHoe)).

@DakT 2: IleTpoBa — cTyJeHTKa (paKyIbTeTa HH(MOPMATHKH (cmyo. (ungdopm. nempoea)).

[TpaBumo 1. Ecim Y - nipenoiaBarensd pakymbTeTa X H W - cTyJleHTKa (paKynbTeTa Z IpH X <>7,
(3TO HEpPaBeHCTBO eCTh JOOABOYHBIH HEHHAEKCHPOBAHHBIN (PaKT), TO Y MOXKeT OBITh SK3aMeHaTOPOM
st W ((mper.(X,Y) eryn.(Z, W) —paBro(X,Z))—sK3am. (Y, W)).

[lemp 1 (3ampoc): Moxer n1m HBaHOB OBRITH 5K3aMeHaTopoM Y IleTpoBoH (sxzam.
(uear oe, nempoea))?

YTBepIHTEIbHBIH OTBET Ha ITOCTABIIEHHBIH BOIIPOC HMEET BHJ CIEAYIOIIEH TEOPEMEL:
(haxm 1" paxm?2" npaeunol)—yens 1.
JloKka3aTelIbCTBO TEOPEMBI CBOAWTICS K JOKA3aTelIbCTBY HCTHHHOCTH JAaHHOIO JIOIHYeCKOI'O
BEIpaKeHHS. C ImoMOIIBIO Tadjl. 1 mepelmiineM TeopeMy Kak
- (paxm 1" Gaxm2 npasunol) yenv 1.
M CTHHHOCTE 3TOT0 BRIPaKEHHI COOTBETCTBYET JIOKHOCTH CIEAYIOIIETO BRIPaKEHIST:
(paxm 1" paxm2 npaeunol )" —~yemw I,
YTO TIPAMO VKasbIBaeT Ha TeopeMy IIPSIMOH JeXYKIMH. J[0Ka3aTeIhCTBO TEOPEMEBI C ITOMOIIBIO
PEBOIIOIHIT TIPOBEIEM B HECKOIBKO ATAIIOB.
Orar 1. [IpeoGpaszyem 1rmpaBiio 1 B JH3BIOHKTEL ¢ IIOMOIILIO Ta0M. | :
—mpert.(X,Y) " —cryn.(Z, W) —(—paBHo(X,Z)) sx3am.(Y,W).
PaccMoTprM ganee apa npeiokeHnd — GakT 1 ¥ mociaegHee mpapio 1. [IpHMeHNM K BBIIEIEHHBIM
IIpeITIOKEHH M ITPHHITHIT PE30IOIMH. 3aMeHHB B HAHJIEHHOH pe30IbBEHTE TIEpEMEHHEBIE Ha H3BECTHBIE
KOHCTAHTHI, HMeFoIHecs B (pakTe 1, ITOMyYHM IPaBHIIO 2:
—cTyn.( Z,W)" paBHOo(MaTeM.,Z) "sKk3aM. (HBaHOB, W).

Otan 2. AHAIOIHYHO BHINIEH3IOKEHHOMY H3 (pakTa 2 H IIpaBHIA 2 PE30IIOILHEH IIOIydaeM
_ NOKYMEHT NMOAMUCAH
(pakr 3: ANEKTPOHHOW MOAMNWUCHIO

Ceprucpuar:  2C000REABIRREAHEE HEMPOBE)Y SEpaeno(mamem. ungopm.).
V-Fna efeLl; jfl_leﬁa Ba [atbaHa AnexkcgHapoBHa
aK Kdk X H Z - pastple (QaKyIIbTeTHl (3TOT (JaKT OTpakeH B IpaBHIIE 1 HepaBeHCTBOM X<>Z), TO

paero(mamenm. ungopm.)=JI (10kp) H B pakTe 3 ocTaercsa QakT 4. sx3am. (uearnoe nempoea).
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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Ortan 3. Ilockonbky iems 1=skzam.(ueanoe nempoea), ¢ IOIydeHHeM (pakTa 4 HCKOMas Iejb
pa3perieHa. O4YeBHIHO, YTO MEeTOJOM Pe30MIOIHI ObIIH 00paboTaHBI BCe IPEIJIOKEHHS B YacTH
(paxml1" paxm2 npaeunol) TeopeMbl. 3aMeHHB YKa3aHHYIO 4YacTh Ha (pakT 4, ITOIy4YHM BMECTO
(b OpMYyTIBI (paxm 1" paxm2 npaaunol )" —~yens 1 BBIPaKEHHE paxm4 —yens 1 =sx3am.
(1ean o6, nempoea)’ —sx3am. (1ieanoe nempoea), SBILIOIIEECS TOKHEIM. TeopeMa JoKa3aHa.

BriBoym Qakra 4 (ImoaTBepkIeHHE IeMH 1) COOTBETCTBYeT (PAaKTHUECKOMY 3aBepIIeHHIO
00padoOTKH HCXOMHBIX JTAHHBIX.

JIABOPATOPHOE 3AJIAHHUE

1. Hapucopars O110K-cXeMy aJlrOpHTMa PEIeHHs 3alaul U3 IIPHBEIEHHOIO PaHee IIpPHMEpPa
METOJIOM "OT (PaKTOB K IIETTH".

2. CocTaBHTBR IIPpOrpaMMy, PeaM3VIOIYIO auropurM I. 1. HcmompsyeMele HMeHa

MepeMeHHBIX - OYKBBI, Ha4MHAs C TOH, HOMEP KOTOPOH B aiadaBHTEe COBMHAHAcT C

HOMEpPOM OpHIaJIbI.

OTnaguTh IMporpaMmy II. 2 H OCYIIECTBHTEL paOOUYHH IIPOroH. 3aIlHCaTh Pe3yiIbTar.

4. Bpectu moboe H3MEHEHHE B HCXOAHBIE JaHHBIE, IIOBTOPHTH BBINIOJIHEHHE II. 3.

)

COHAEPKAHHUE OTUHETA

1. Kpatkie TeopeTHYeCKHE CBEJIEHH S
. biok-cxema anropurma.
3. PesyiabTaThI IIPOrOHOB.

KOHTPOJIBHBIE BOITPOCEI

[ IpaBIIO ITPOIYKIHH.

CHIIJIIOTH3MBI.

TeopemMa IpAMOH JIeTYKI[HIL.

[TpuHIET permeHd 3aga4 "oT (aKTOB K IelTH".
Vcrmonp30BaHHeE IIpaBHIIa PE3OIIOLIMH B II. 4.
Hcrons3yeMble SKBHBAIIEHTHEIE IIpe00pa30BaHH B I1. 3.

A

JIABOPATOPHAS PAGBOTA Ne 3. HcciienoBaHue aJdropurMa oopadoTKi 3HAHMI
MeToaoM "oT mesm K paxkram '"'. OOpaTHan deyKOUA

Ilesib paboTHL. H3YUYEHHE H HCCIENOBAHHE alropurMa oO0padoTKH 3HAHHH METOJOM "OT IIENH K

daxTam "
TEOPETHUECKA YACTH
OOparHasa genykipsa. eci  Fy, Fo, ..., F,, G - jormyeckne BeIpakeHHS, TO G SBISETCA
JIOTHYEeCKHM clIeAcTBHeM H3 F,, F,, ..., F, Torma M TOIBKO Torja, Korja JIOTHYECKOE BBIPaKEHHE

—F=F, o F G EORASGIBSHHO HCTHHHO (OOINe3HawMO). BEIBOABI NPHMEHSIOT K LEMH |
[paBHIIaM, JTOOHI P%‘E’g@ﬁ%ﬁ”%&ame JaCTHYHBIE I[elH. AJITOPHTM 3aBepllaeT paboTy, Korja Bce
=
'E

prucomkar: 2C0000043ESABBBY952205E7BAS0006000004 3E -
CTHUHBIE LIS FRUBEAYT. K, TeM HIIH HHBIM H3BECTHBIM (hakTaM (oOpaTHas LENMOYKa PACCYKISHHH —

OT IeIeH K (paKTaM).

HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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B cucremax oOpaTHOH MAEeAVKIMH IIpaBIiIa H eI IIpeodpa3yioT B KOHBIOHKTEI, YTOORI
IIPHUMEHHTH IIPABIIIO COTTIACHS, JBOHCTBEHHOE ITPABIIIY Pe30IOIMH. [IpHMeHSIS ero K KOHbIOHKI[HSM
P*"C1 u —P"C2, nomyuaror koHpIoHKIIO C1"C2. PaccMOTpHM IpHMep 1adopaTopHoil paGoTsl No 2
METOJOM OOpaTHOH AeAVKIHH. g aToro rpeodpaszyeM ¢ yuyeToM Taln. 1 paHee HCIIOIB3YEMYIO
bopmyry —(paxml” paxm2 npaeunol) yens I:

~paxm 1’ —axm2*—~npaeunol yenvl.
[IocneHee MOIMHOCTBRIO COOTBETCTBYET TeopeMe OOpaTHOH JAeAVKIMH. BHavane HCITONb3YyEM ITPHHIHIT
PE3OIFOLIHIL.

Ortamn 1. [IpeoBpasyem yacTe —mpaeunol K BULY
npen. ( X , Y ) emyo.( Z , W )= paeno( X , Z ) —srzam.( Y , W )
H ITOJICTaBHM €€ B ITOCIIETHIOK (POPMYITY T€OPEMEI:
—paxm 1'— paxm2" (npen. X Y ) emyo.( Z W
"= paeno( X , Z ) —srzam. ( Y , W ) yens 1.
C y4eTOM IpaBHIa COrJIACHI H3 LN 1 H OTpHIlaHHA ITpaBiiIa 1 BEIBOAHM HOBYIO LIENH 2:
npen.( X aean.)" cmyo.( Z nempoea)”— pasro( X , Z ),
I'Jle OCYI[eCTRIeHAa 3aMeHa IlepeMeHHBIX Ha H3BeCTHBIE KOHCTAHTHI 1eTH 1.

Oram 2. M3 ey 2 1 oTpHIfaHUA (pakTa 1 BRIBOJHM I[ETIH 3:

cmyo.( Z ,nempoea)"—paeno(manen., Z ).

Oramn 3. M3 ey 3 1 oTpHIfaHuAg pakTa 2 HaxXOJHM (pakT 3:
- pagHo(mamem. UH@Oopm.).

[ Tomywim H3BecTHBIH (HeHHIeKCHPOBAHHEIH) (paKT H (paKT HCTHHHBIH. TeopeMa JoKazaHa.

JIABOPATOPHOE 3AJIAHHUE

1. Hapucopars O110K-CXeMY aIrOPHTMa PEIEHH 3alaul U3 IIPHBEIEHHOIO PaHee IIPHMEpPa
METOJIOM "OT IIelTH K (pakTaMm".

2. CocTaBHTR ITpOrpaMMy, PEalM3yIOIVIO aaropurM I.1. HcrmomesyeMele HMEHa

MepeMeHHBIX - OYKBBI, Ha4MHAs C TOH, HOMEP KOTOPOH B aiadaBHTEe COBMHAHAcT C

HOMEPOM OpHIaJIbI.

OTnaguTh IMporpaMmy II. 2 H OCYIIECTBHTE PaOOUYHH IIPOrOH. 3aIlHCaTh Pe3yibTar.

4. Bpectu moboe H3MEHEHHE B HCXOAHBIE JaHHBIE, IIOBTOPHTH BBINIOJIHEHHE II. 3.

)

COAEPKAHHUE OTUETA

1. Kpatkie TeopeTHyecKHe CBEIECHH S
brok-cxeMa ajaropHTMa.
3. Pe3syibTaThI IIPOTOHOB.

Ao e o KOHTPOJILHBIE BOITPOCHI

Ceprupukar: 2C0000043ESABBBO52205E7BAS00060000043E

Bnageneu; U.TE'.E'J‘.# %Eﬂ%ﬁgﬁﬂﬁ[ﬂ

2. CHIJIOTH3MBI.
HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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Teopema oOpaTHOH JeXYKI[HI.

[ TpuHIETT permeHs 3aga4 "oT HenH K akTaMm ".
Vcrone30BaHue IpaBuiIa pe30IOIH B I1.4.
Vcrmonp3yeMble SKBHBAJIEHTHEBIE ITPe00pa30BaHHs B I1. 3.

S

JIABOPATOPHASA PABOTA Ne 4. iccyiefoBaHie AJIropaTMAa 00padOTKH 3HAHMHA HA
OCHOBE HeYeTKHX MHOKecTB. HeueTkne MHoO KeCcTBA

]_[E.]]I: pE],ﬁDTBIZ H3YVUCHHE H HCCIICAOBAHHE aJIl' OPHTMaA GﬁpﬂﬁGTI{H 3HAHHH Ha OCHOBE HEUETKHX
MHOZKCCTB.

TEOPETHUYECKAA YACTD

H}’GTB E - 0a3oBoOE YHHBEPCATIbHOE MHOKECTBO BIIEMEHTOB X | A ITIOAMHOKCSCTBO B

E 1e. A c E [IpuHAAIEKHOCTD BIEMEHTAa X  ITOJJMHOKECTBY A MoxHO BBIPA3HTE
b ., p, ()
XapaKTepHCTHYECKOH (PYHKIMEH HIH (QYHKIIHEH IIPHHAJJIEKHOCTH A , HaIIpHMep

“.4(X) =l,ecrn X € A | [.IA(X) =0,ecrn X ¢ A Oynxim “A(X) B oOmeM
__ S

0,1

CIIVHAC MOKET IIPHHIMATD nro0oe 3HAUYEeHHE B HHTCPBAJIC . Torma ITHIIYT, YTO X Ju.f-'t( X)

A , TJES A OITPEACIICHO HEYUCTKO.

HedvyeTKkHM ITOIMHOKECTBOM A MHOMXCECTBaA E HA3bIBAIOT MHOMKCCTBO YIIOPAJOYUCHHBIX

map { Hﬂ(x) [ X}, ¥V X € E , TIe Hﬂ(x) HMEET 3HAaYeHHS M3 MHOXECTBa

!“A(x]!&x&

OIIEPAIIMHX C HEUETKMUMHU MHOXECTBAMMHA

ITPHHAIIIEKHOCTEH M . CyuTamnT

PEIEE:HCTEGZ A = B TOI'Ia H TOIBKO TOr'dd, KOI'la v X E ) “4()() = =
H,(x)
HEPECE‘IEHHEZ A M B cCTh HEHI@DHBH_[EE HCYUCTKOS IIOAMHOMRCSCTBO, CG,I[EP}I{E]H_[EECH
omHoBpemenHoB A uw B vV x ¢ E .- His = MIN (PA(X) : HH(X)
Oﬁ'BE,I[I]HEHHEZ A I B cCTh HaHMCHBIIICC HCUCTEKOC ITOAMHOXKECTBO, I{DTGPDE
D,I[HGEPEMEHHD CD,I[EP}IGITI{HI{ A , TdK H B ZV X E ) HAUE = = MA—X ( ui‘u(x)
H,(x)
OOKYMEHT NoanncAH ( )
SNEKTPOHHC O TG
GHUJIHEHHE:[ A} H".,B sJAOHOHHSIIOT IAPYyr JApyra, eclm V X € E . Ha =] -
(xﬂ — A ym A — B

12



ecm[‘?’XEE I‘Ii‘l( )5 ( )
A$B—(Aﬁﬁ8)u(ﬁ n B

Hy(x)

Brxmouenue: A - B
JIN3BbIOHKTHBHAS CYMMa.: _

— Au.q( X—=A ) , . - BEII[ECTBEHHOE.

L (%)

Hopmammzaigsa:_ |V X € E : luH( ) _ max p,(x)

(%) ks,
(1 (X)) ok o

[lepememenne: V. X € E .

X
YiororHeHHe: ¥ X € E : luﬂ( )
Hpl X

(x) -

Pactsokerme: V X € E .

Hevemxkue ommuowenusn 11ycTh , Yo VHHBEPCAIIBHBIE MHOXECTBa. HedeTknm
b
OTHOIIeHHeM R Ha MHOXecTBe X x Y mgaspmaercs COBOKYIIHOCTH ITap R = (x,ylexiy
”R(X:y) / X.V | Ilpumep:
R Yy Yy Y3
m. 0.5 1
X, 0 04 | 0.9
IlepeceyeHre HEYETKHX OTHOIIEHHH R , L H3 X X Y eCTh R M L . g Hero

o (x,y) - oplx,y) « p(x

[Iprmvep

y) -omiv o p(x,y) mlx,y)

Y, R, | Yy Y3 R Y Yy

0.5

——963 | 06 | 0.9 x, [| 02105 0.9

0 | 041009 x, | 0.1 |04]08 x,[[ 0 [04]08

——162 | 05 | 1

X,

0

0.4

0.9

——1903 | 06 | 0.9

X

OO0beJHHEHHE R U L ; HRLL(X-’y) = )uﬁtxﬂy; Y HLtXFy) =
MAX ( ,UR(X,y) , ”L(Xﬂy) ). Ilpumep:

Rl oy | Yy | ) Ry 1oy | 0 | Ry | V| )

X

2

0.1

0.4

0.8

L. Ho(x,y) _

AnreOpanyeckoe ITPOH3BEJIEHIE R

ﬂ{]&éfﬁlg-wﬂ{] 2 ' 'LIL(X’y) -
ConbH CE‘:’HG%H? CTpHOY T J1'5"!}’13TH,1E[JIfrIE UH - :
E:IH I_INN Y XOE: Tﬂl( f uHBH)( R M L )U( R M B ) R U( L M B ):( R
o bonC R U By
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R . (L y B y=R Lyuc R B . R .¢cL n B =R
L yn( R B ).
Anrebpanyeckas cymMma R+ L . HH+L(X,y) = ,UR(X,y) + ”L(X:y) -
kX, y) p(x,y)

TTomomxerme R - PR(X:)’) =1- HR(X:_)’) )

Tissorkmerascymva: R @ L = R n L yyc R q Ly

R smoxaiimee < R b eom Hi(X5Y) <o
=4 1, ecrmt UR(X:.V) >0.5,

0w 1 eom HilX5Y) _

P

u(x,y)

[ Iprvep: R Vi Y, Y3 R Y1 Yy Y3
—7 o= | 0.5 | e o 0 |
X, 0 04 ( 0.9 X, 0 0 1

MaxkcHMITHHAS KOMITO3HI[HSI | © R2 , Tre Rl c X x Y R2 c ¥ x Z

b
IJR{-!RJ(X?Z) = Y ( I-fai(X:Y) A IJRE(.V;Z) ):
miv (M (x,y) ply,z)
= Y ( ( Mh ? , TR ? ). IIpmmep:
Rl y1 yﬁ y} R2 ‘Z1 ZE Z3 Rl O z1 Zz 23
x, 1/ 0.1 | 04] 0.7 y 109104 ] 0.2 R,
Il 1| 0 |04 |09 | ) 1 [ 05101 X, 0.7 | 0.6 | 0.3
i (e o) | ys |08 ]06 ]| 03 (0T05 =01 080663
/
min ( Haﬁxpyz) :. “R:gyz:zlj )= min (0.4,1)=0.4;
/ {
min ¢ Ko (X2 Ys)  Ho(Y3:2)) - min 79807
max  (0.1,04,0.7)=0.7wurt. 1

O4YeBHIHO, YTO IOO0OMY HAOOpy Iap ]J(X) /[ x| ,U(X,y) / (X?y) MOJKHO JaTh
CIIOBECHBIE (JIMHTBHCTHYECKHE) ONpeAelIeHHSI. OTO VYBS3bIBAeT HEYETKYIO JIOTHKY C MEIIDICHHEM
yeJIOBeKA (Xopoutuil, n1oxoil, oueHsb, He OueHb, bonee ULl MeHee, Hel36ecmHto), TaK KaK HHaye TPYIHO
OLIEHHTh COCTOSHHE O0BEKTA, XapaKTEPH3VIOIIETOCH YKa3aHHBIMH HabopaMH. HeueTKIX JTOTHK MHOTO.

[Iprmep: HedelRaHEH(MIIOrOSHAaUHAA) JIOTHKA Z, (tabn. 2, rHe k b - max (b

dﬂI:HTPDHH 1 TIOLNTMCBHO b
Qe b a); 2COB00043EDABES JMHD{E( acooqusa ). a - CTENleHH HCTHHHOCTH (3Hauemms H )
E lane yxoea TaTeAaHa AfiekcaHgp |
Hﬂrrmecmm mockmox A u B ).

b2 EL N0 P

H' c 19.08.21 o 19.08.2023

MNencTauTEnS
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V4

MHorosHayHas JIOTHKA 1 Tabrmira 2.
CBs3Ka OﬁﬂBHﬂl{emIe SHaYeHH I
TaBTOMOrHS A ]
[IpoTHBOpEUHE - 0
A
JIM3BIOHKIH S 1 b
AiB @, a+ 7>l
15 a -+ b —
b , a -+ b ..,_-:1
OTpHIlaHHE —A 1- a
KOHB FOHKI[H ST AéB a a + b ¢
1 el
0, a + b =
b , a 4+ b :-_-,.1
MMImmHKaI s A-B l-a a <b
! 1. a =b
b , l - b
OKBHBaJIEHTHOCTh A o B - K a a < b
1 el
1, a =b
1_ ;( E} , a > EJ
[MITpux [eddepa 1 ) b
A{,B 1- 4 , a + <]
1, a +b o
- b a4+ b 5
Crpenka [Tnpca 1 a a + b
0, a + b o
-b a4+ b 4

BEIBO/[IbI HA OCHOBE HEYETKHX MHO>XECTB

HMcronp30BaHne HEYETKHX MHOKECTB PaCCMOTPHM ITPH BBIBOJaX Ha OCHOBE HEUETKOH JIOTHKH.
HeueTkas moruka 1ojbs3yeTcs pa3THYHBIMH KPHTEPHAMH H YCIIOBHSMI, ITOJTyYaeMBIMH JIOTHYECKHMHA
crmocobamu. Jlalmee gaHBI ITPHMephl HaHOOIIee IMHPOKO HCIIOIb3YyeMBIX KPHTEPHER.

HpﬂBHJIEl-KpHTEpI]II HCUCTEILX BEIBOOJOB OJIA A - U , B - V

I. Ipl-ecru X ectb A 10 Y ecs B
Tip2yweR% nogBEbAH A

SNEKTPOHHOW NOANUCHLIO

Cepmvdomkar: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneu uh.:’_.;;}-gﬁ.! _.;mjr)n .&._-|._:~.:.m4;1.:-:H.;
HNenctantenex: ¢ 19.08.2022 no 19.08.2023
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II-1. Ipl:ecm X ects A .10 YV ecm B

)

Ilp2: X eCTh OYEHB A

Cn: Y ectb ouenp B

II-2. Ilpl: ecnu X ecmo A mo Y ecm» B

!

Ilp2: X _ecTh QYEHE A

Cn: YV ect» B

Il Ipl-eciu X ectb A .10 Y ects B

S

Ilp2: X __ecth Donee WM MEHee A

Cn: Y  ecTb 60lIee WIH MeHee B

IV-1.1Ipl: ecnu X ecmo A ,mo Y ecmo B

Ilp2: X ecTh He A

Cn: Y HeH3BecTHO.

V-2 Ipl:ecu X ects A 10 Y ecs B

Ilp2: X__ecTh He A

Co: Y ectbue B

2

rae “IIp” — npeamnoceuika, “Cin” — CIEOCTBHE,

A:}[“z‘l(u)fu B:][IJB
2

3
0.5
(Vv ) VvV , "0odeHB w - W , “Oollee WIH MeHee W - W ( W . mo6oe
HeyeTKOe MHOJKECTBO).

_)
Y c1oBHE-HEPABEHCTBO: H (u )X Ha (u ) Z Hyg (Vv )< Hs (Vv ), rme ©
-
Z 7 — UMITTMKAIHS, 3aBHCAINAS OT BHIA HeYeTKOI JIOTHKH Z
[ IprMep: Z - Zl ,

ﬂﬂﬂh&HTﬂﬂﬂH”C&QO—l— 1+2+43+4+5+6+7+8+9+10,

3NEKTPOHHOW NoAnuc
Ceptupukar: 2C0000043ESARKRBBO52205E7BA

Bnapeneu: lllebayxoea TaTbaAHa Mﬁzﬁfgﬂ??iio 6"Ilr2+0 4"f3+02"f4:
B - pejrie=0.2/2+0.4/3+0,8/4+1/5+0.8/6+0.4/7+0.2/8.
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. . A
[IpoBeprM mpaBuIIO-KpHTepHit [. J[11s1 3TOro cHavana HaljeM OHHapHOe oTHoImeHHe ! (1 (X

A A

), 2 (Y YHmexny X m YV B npeamoceuike IIpl ( Al (X ), 2 (Y ) — MHOXecTBa,

OITPEACIIACMBIC ﬂTpHﬁ}fTElIvﬂI X Yy . IIPHHIMAIOIIIMH 3HAYCHHA H3 U . v CDDTEETCTEEHHD).

[Ipeamocerika IIpl - “ectm X ecTh A , TO Y ems B > . COHEPKUT JBa YHAPHBIX

OTHOIIEHHS: R ( Al ( X )= Ay R ( AF-’ (V)= B U3 Beex BosmosmmIx oTHOMIE HIL

Rl ( Al ( x ), AE ( Y )) BbIGEpeM OTHOIIEHHE BHIA Rl ( Al ( x ), AE (V) =

- -
A ¢ vV ZV | B:UL(“A(H)Z] IJH(V));(H:'V):FI[E H,
%
(u)z1 HB(V)Z luR: (u v ) Tormac ydyetoMm Talbm. 2, The a = H, (u ),

b — uE ( \% ): MOKHO PacCUHTaTh Rl ( Al ( X ):. Az ( y )) CIIEQYIOIIHM 00pPa3oM:

000 u =U, = v =V, =0 Us ucxommpix paHHBIX Ha ( U, =1 (YucmuTens

2

IIEPBOrO AIIeMeHTa MHOKECTBA A ), Hs ( vV, )=0 (TO *%e I B ). B aTOM ciryyae 9

> >
s b 4 IJR,(“.:. Vo Ha U,y 20 Hg (V=1 2 (=0,

3

V:vl =1; I‘Iﬂ(ug ):1: HE(FI):O: “Rl(uﬂ:vl)zo.

20 UZUGZ:V:VJZZ;PA(UU)ZI HE(VE):O_Z;HR](UU:'V._
=02HuT. I

0, u=U - v =V, oo HiU o Hs (Vyo He (U v,
=0 urT. I

A A

SHauYeHH IJ R mmaBcexmap( Y , V )cBeaeM B TaOmMIly oTHomeHus 1 ( ~ 1 ( X ), "2
( Y ))—rabn.3.

3HaYeHHS H IS R, ( Ay ( x ), A, (V)

TaOmmra 3.
0 | 2 3 4 5 0 7 8 9 10
Vv
OKYMEHT NMoanvcAH

LI ANEKTPOHHOW|NOAMWCLIO
Ceptucomkdr: 2C0000043ESABBB953205E7BASOODE0000043E
BRaneney Llebayxopa  aTeAHa AljerCan0pOBH:

0" "'fo TO 02 0.4 0.8 1 0.8 0.4 0.2 0 0

_hz.-.':;'sau'-.:: 0 c 1 *'!.Iﬁi-i..'_-‘li.'_-‘g no 19.08 1IhI(_;L.2 04 1 02 1 04 02 0 0




0.2

0.4

0.4

0.4

0.4

0.4

0.2

0.2

0.6

0.6

0.6

0.2

0.8

0.8

0.8

0.8

0.8

—_— D OO O
—_— D O O
—_— D OO O
—_— D O O

O GO | O h| | ] b2
et
p—
—_
—_
p—
—_
—_
p—
—_
—_
p—

E
S
 S—
—
S
 S—
—
S
 S—
—
S
 S—

[Ipenmoceika IIp2  ecTo R ( A (X)) = A Torma  cleICcTBHE R ( AE (
Yo =

[ ¢
- Bochioxnfcyy = v cuyHa(uy

“o Hs (voyp v
|
1"{’,U

"I R ( v ) IIo aHaIOTHH C IPEABIAYIIIM aJI'OPHTMOM HMECM.

~ Vo Hy (uyp B U Ha (uy He (u vy

vl v , rxe

o, v, )=0. B sToM cmy4ae

ILIA ( Uﬂ ).-"'« ”R ( H V ):lﬂo 0_ SD
0w =U o) v=V,o Hi(Uyoos He (U Voo S 28000
HT. ]I
s =W =5 v =V Hi(UW )= He (U Vo % —g1=on
T. II.

O4eBHIHO, chnawHEmT a;Mu:A;lz
SNEKTPOHHOW I_I'E.'I',[I,I']I--"'I'L",al:rh'_:lI

H:ﬁ” ( V-: ’)uﬂ ﬂﬁﬁ% 2205E7BAS

Bnaper TbAHAa AnekcadHapoBeHa
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00 u=U = v =V, o Hic U =

=

y He (U Ve ym1202-02= o

12_ L = u1 :1: VvV = V: :25 IJA ( Ul ):0.8:, IJR ( Ul :. V: ):0 25 Sl
=0.80.2=0.2:

A- u:uqzj V:V: =) Pﬂ(uq ):02 IJR] (quvl ):1; 54
=0.2"1=0.2.

sou=U s vV, Ho (U Hg U VvV, S5 _p—oy
T. II. 10

¢
SID =(. J]11s1 3THX ITYHKTOB Hr ( v, = U [ H, (u ) IJRJ (u v, )]=0.2. Tlocne

HaX0XKJIEHHS BCceX 3HaUeHHI Hr ( vV ) uMeeM:

R (A2 (Y )=02/2+0.4/3+0.8/4+1/5+0.8/6+0.4/7+02/8 = B =cpenme

JIABOPATOPHOE 3A/IAHHUE

1. Hapucorate OJIOK-CXeMy alropHIMa IIPOBEPKH KPHTEPHS HEYETKOIO BEIBOJA B
BBIIIEH3I0KEHHOM ITPHMEDE.

2. CocTaBUTh IIPOrpaMMy, PealH3yIONYIO II.1, e HMeHa MHOXKECTB HAUHHAIOTCS C

OYKBBI HOMEP KOTOPOH B alaBHTe COBMAJIAeT ¢ HOMEPOM OpHIaJIbI.

OTnaauTh IporpaMMy II. 2, 3aIIYCTHTE PadOuMil IIPOrOH H 3aIlCaTh Pe3yIbTaThI.

4. BuecTn mo0oe H3MeHeHHe B (PYHKITHH ITPHHAJJIE )KHOCTH H ITOBTOPHTS IT. 3.

e

COHEPXAHHUE OTUHETA

1. Kpatkue TeopeTHYeCKHE CBEACHIAL
brok-cxema anropHTMa.
3. PesymbTarsl IIPOrOHOB.

KOHTPOJIGHEBIE BOITPOCEI

[ToHATHE YHHBEpPCYMA.
(DYHKIH S TTIPHHA]IJIEAKHOCTH.
HeyeTkoe MHOKECTBO.
DOopMBI 3aIHCH HEYETKOTO MHOKECTBA.
Omnepanyi ¢ HeYeTKHMH MHOKECTBaMH.
SHSLEHE O THOLICHIA.
S[pravepsi HETETKIX BEIBOIOB.
EpTUDOMKAT 2C0000043E9ABBBO952205E7BAS00060000043E
-

NS

dHAPOBHS

FUBJIMOTPAOUUYECKHHN CITUCOK

Bnageneu lllebayxoea TaTbaHa An:
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1. S3nvmrpoBumdy AWM. HMHTemnekTyanbHble HH(pOpMaIlHOHHBIE cHcTeMbl. MH.: HTOOO "Tetpa-
cucteM", 1997. 368 c.

2. T'aepmnoBa T.A. , Xopomerckuid B.D. baspl 3HaHHH HHTEUIEKTYAIbHBIX cHcTeM. CIIO.: IIurep,
2000. 384 c.

3. KopaeeB B.B. u gp. ba3wel manaeix. UHTemmekTyansHasg obpadorka mHpopMairm. M.: Hommmk,
2000. 352 c.

4. llpencraBiaeHHe 3HaHHII B HH(]OPMAI[HOHHBIX CHcTeMax: Y4el. mocobue / B.MD. OmiHoKOB;, Ps3aH.
roc. paguorexH. akaj. Pssans, 2002. 60 c.

7. KpHTepHH olleHHBAHUA KOMIIETEHIIHH

OI1leHKa «OTIMYHO» BEICTABISETCS CTYAEHTY, €CJIH Iy OOKHe, NCUepPIIbl BAIOI[ e
3HAHNS U TBOpPYECKHE CIIOCOOHOCTH B IIOHMMAHNH, H3JIOKEHHH H HCIIOIbL30BaHUN
y4eOHO-IIPOrpaMMHOIO MaTepuana, JOTHYeCKU IMOCIEeI0BaTelIbHbBIE, COMEpPIKaTEIIbHEIC,
[IOJIHBIE, IIPaBUILHLIE U KOHKPETHBIE OTBETHI HA BCE IIOCTABJIEHHLIE BOIIPOCHI U
IOIIOJIHUTENILHEIE BOIIPOCHEL IMpPENoJaBaTelld, CBOOOJHOE RIIAJICHIE OCHOBHON 1
JOIIOTHUTEJILHOM JINTEpaTy poil, peKOMEHIOBAaHHON yueOHOI IpoTrpaMMOIi.

OIleHKa «XOpOIIO»BLICTABIIAETCSA CTYJACHTY, €CIM TBEPJABLIE U JOCTAaTOYHO
[IOJIHBIE 3HAHUA BCETO IIPOrPaMMHOI0 MaTepuralia, IpaBUIIbHOE IIOHUMAaHNE CYIITHOCTU U
B3alIMOCBS3U  pacCMaTpUBAEMBIX IMPOIECCOB U ABIEHUII, IIOCIIEIOBATEIILHEIE,
IpaBIWILHBEIE, KOHKPETHBIE OTBETHI Ha IIOCTAaBJICHHEIE BOIPOCHI INpU CBOOOJHOM
YCTpaHEHUU 3aMEuaHUil II0 OTJAEIbHBIM  BOIIpOCaM, JOCTAaTOYHOE  BIAJEHUE
JIUTEPaTy PO, pEKOMEHA0BaHHOI yueOHOM IIpOrpaMMOil.

OI1l€HKa «yJIOBJIETBOPUTEIBLHO» BEICTABRIIAECTCA CTYACHTY, €CIIU TBEPALIE 3HAHILI
I IIOHIMaHNE OCHOBHOT'O IMPOTPaMMHOI0 MaTepuasa; IIpaBIbHEIE, Oe3 IpyObIX OMINOOK
OTBETHI Ha IIOCTABJIEHHLIE BOIIPOCHI IIPU YCTPAHEHNN HETOUHOCTEN M HECYIIECTBEHHBIX
OIMMNOOK B OCBEN[EHUHN OTACJIBbHBIX IIOJOXKEHHUII IIpM HaBOAAIMIUX BOIIpOCax
IpENoJaBaTed, HEAOCTAaTOUHOE BIAJCHUE JINTEpaTypoil, peKOMEHJOBAaHHOI y4eOHOI
[IPOTPaMMOI.

O11eHKa «HEY JIOBJIETBOPUTEIILHOY BBLICTABIIIETCA CTYJICHTY, SToR) 05
HEIIPaBIWILHBIC OTBETHI HA OCHOBHBIE BOIIPOCHI, JOIIYIIECHEI IPyObI€ OIMMUOKN B OTBETAX,
HEMMOHIUMAaHNIE CYITHOCTHU M3JIaraeéMbIX BOIIPOCOB, HEYBEPEHHLIE N HETOUHLIE OTBETHI Ha
JIOTIOJTHUTEILHBIE BOIIPOCHI.

8.MeToq4yeckne MAaTepPHAJIbL, ONpee/AI0INHe MPoleIyYPhl OlleHHBAHUA 3HAHNH,
YMeHHIl, HABLIKOB H (HJIH) ONLITA J€ATeJIbHOCTH, XapaKTePH3YOIIHX ATANbI
¢GopMHPOBAHH A KOMIIETEH U

TEI{}’H_I%W%?%QE‘W CTYACHTOB IIPOBOJMTCA IIPCIIOAaBaTCIIAMII, BCAYI[IIMII

%Qp@%gT%ﬁﬂéﬁ%&ﬁ@?%ﬁ%g@ﬂHE::, B cJeAyromnx (opMax: OTUET MHICHMEHHBIIL,
KOTHIOK BIYMCROHTPOTBSHARPa00TA.
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Jlommyck k j1abopaTopHBIM paboTaM IIPOMCXOJAUT IIPU HAJIIMYUHN Y CTYASHTOB
[I€YaTHOI'O BapMaHTa OTUeTa. 3allUTa OT4UeTa IIPOXOJUT B (popMe JoKiaja CTyJEHTa II0
BEITIOJIHEHHOII padOTe U OTBETOB Ha BOIIPOCHI MPEIOJaBaTEeII.

OTYeT BKJIOYAET B ce0s CIEAYIOMUE pa3Jelbl. TUTYJIBLHBIN JIICTC Ha3zBaHHEM
paOOTEI, LIeNb pPadOTHI, KpaTKHE TEOPETUUECKUE CBEACHII, OIICAaHUE PE3yJILTaTOB
1a0bopaTOpHONMPaOOTEI, BEIBOJA M3 padOTHI, BKIFOYAlOmUIl B ce0d OIHcaHue
IPOJEIIAHHON paOOTHI, 3aK/IFOUEHIE O TOM, COOTBETCTRYIOT JIN IIOJIyU€HHEIE PE3YILTATEI
TEOPETHUECKH OKIAABIIUMCS, €CJIN IMEIOTCS HECOOTBETCTBIUSI, X HYKHO OOBSCHUT.

OTYET MOKET OBITHL OTIIPABJIEH Ha JOPaOOTKY B CIIEAYFOI[IX CJIyUasX:

- IIOJIbHOCTBIO HE COOBECTBYET YCTAHOBIIEHHLIM TPEOOBaHUSIM;

- HE PacKpheITa CYThb PabOTHI.

9 Ilepeyenh OCHOBHOH H JIONOJIHUTEIbHOH JJHTEPATYPbI, HEOOX0AMMOI 1A
OCBOECHH A JUCIHHILTHHLI

9.1.1. llepeueHb 0CHOBHOI JIUTEPATYPbI:
1. CoBetoB E.41. IIpencraBieHHe 3HaHHIT B HHPOPMAIHOHHBIX CHCTEMAaX: YUeOHHK. - 2-€ H3]I. -
M.: Axagemud, 2012-144c.
2. I'pomoB IO.1O., UBanoBa O.I"., Ceperun M.IO., JJuapnx B.E., MapremssHoB 10.O.
ITpencraBneHHe 3HAHMI B HH(OPMAIHMOHHBIX CHCTeMaX: YueOHoe mocooHe- ToMO0B: M3a-BO
OI'bOY BIIO TI'TVY,2012-169c.

9.1.2. llepeueHb JOMOJTHUTE/ILHON JIUTEPATYPHI:
1. ®puaman A, Ppuaman O.B. Jlormyeckme mnpuKIagHBIE CUCTEMEI
IICKY CCTBEHHOTO HHTEJINIEKTa. YueOHoe nmocodue. Anarutel: K® IleTpl™V, 2004
2. Kopobora M.JI., ApremoB I'.B. IIpungarue pemenunii B cucTeMax, OCHOBaHHBIX Ha
3HAHILIX: Y4 eOHoe nocodue - Tambor: M3a-Bo PI'BOY BIIO TI'TVY,2012-81c.
3. Cocenckasa C.C. IIpeacTarneHne 3HaHUII B NHPOPMAIIUOHHOI CUCTEME: yueOHasd
mureparypa- M.: THT, 2015-216c.

0.2.11lepeueHn yueOHO-MeTOJUUYECKOT0 00ecTieYeHHSA CAMOCTOSTE/bLHOM padoThl

ﬂﬁyqﬂ}ﬂ]_HHXCﬂ o A1MCUHIIJIHHCE .
1. MeTtoguueckue YKd3dHIA 110  BBIIIOJIHEHHIO HﬂﬁDpﬂTGpHLD{ pﬂﬁﬂT o JHCITHIIIIHHE

« HPE,I[CTEIBHEHHE 3HAHHH B HH(prMEl]_[HGHHBIX CHCTCMAXD)

2. Metoguueckue YKd3daHIAL IIO  BBIITOJIHCHHIO KGHTPGHBHGﬁ pﬂﬁDTLI 1o AHCIOIINIHE
« HPE,I[CTEIBHEHHE: 3HAHHH B HH(prMElI_[HGHHBIK CHCTCMaAXD |

3. Mertoguueckue YKa3dHIA A CTYACHTOB IIO OpPI'daHH3AIIIH CaMOCTOAT eJIbHOH pﬂﬁﬂTH ITO
JHCITITUIIHE « HPE,I[CTEIBHE:HHE 3HAHHH B HH(l)GpMElI_[HGHHBIX CHCTCMaAX) .

9.1.3. llepeuyeHb pecypcoB HH(POPMALHMOHHO-TEJICKOMMYHUKALIMOHHON CeTH

{{I/IHTEPHET}}, HEﬂﬁXﬂﬂHMLIX HJIH OCBOCEHHA THUCLHIHII/IMHLBI.

1. http://wveorimddriioankearcaiiT  JHCTAaHIMOHHOTO 00pa3oBaHHSI B 007TacTH HH(OPMAIHOHHBIX
AMNEKTPOHHOW NOANMCHIO

Ccpmq}uHéﬁﬁ%%%éﬁﬁﬁ_ﬂgﬁEEDEETBAEGDDEDDDDDJEE
Bnas@nevhitpéévwmmenaghb anaccsimsepHeT OHOMHOTEKAa 0O0pa30BaTEIbHEIX H3JAHHI, B KOTOPOH COOpaHbI

HIIEKTPOHHBIE YUeOHHKH, CIIpaBOYHBIE H YUeOHBIE TTOCOOHST,
neicdurelttpdwesw biblioglib.ru - snekTpoHHag OHOMMOTEYHAsS CHCTeEMa  «YHHBEPCHTETCKAS
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1. UEJlb W SA0AYN OCBOEHUA OUCLUMNTTNHDBI

Llens JaHHON AUCIIUILINHEI — JATh CUCTEMAaTHUECKIIT 0030p COBpEMEHHBIX
MOJIETIeN IIpeJICTaBIICHII 3HAHUN, N3YUNUTh M OCBOUTH IIP MHITUIIEI IIOCTPOSHNS
AKCIIEPTHLIX CHUCTEM, PACCMOTPETL IIEPCIIEKTURHEIE HAIIPABJICHIS Pa3BUTUS CIICTEM
ICKYCCTBEHHOI'O MHTEJUIEKTa U IIPUHITH peIIeHUIN.

1.1. Ilenu ocBOEHU JUCIIUIUINHEI.

B PC3VIIBTATC N3YHCHIIA ﬂaHHDﬁ AUCIHHUILINHBI CTY JICHT JOJIXKCH 3HATh.
=  MOJIACIIH ITPEACTAaBIICHIA BHEi}]IIﬁ;
=  IPHHIHIIBEL ITOCTPOCHHA SKCIICPTHBIX CHCTCM,
= COBPEMCHHBIC CHCTCMBI HCKYCCTBCHHOI'O HHTCILIICKTA H ITPHHATH A pEH_[EHI]IuI;

I YMETE:
- paspabaTeIBaTh ITPOrPaMMHEIE PeaTH3AIMH 3KCIIEPTHRIX CHCTEM Ha DBM;,
- IIPHUMEHSTH Pa3/IMYHbIe MOJEIH IIPEACTABIIEHHS 3HAHWI ITPH pealM3allii SKCIIEPTHBIX
cucrteM Ha OBM.

1.2. 3ajjaun N30 EHUA U U3y YEeHUS JUCITUIUINHEL.

[Ipy m3ydeHnn JaHHOU JAUCIUIIINHEL B IIPOIECCE UTEHMS JISKIUI IIPENojaBaTeb
n3J1araeT CTyJEHTaM CYIIECTBYIOIIE MOJIEIN IIPEACTARICHIA 3HAHU, IIPUHITUIIEI
IIOCTPOEHUS SKCIIEPTHLIX CHCTEM U IIePCHEKTUBHBIE HAIIPABIEHUS pa3BUTH CUCTEM
NCKYCCTBEHHOI'O MHTEJIJIEKTA U IIPUHATUS pelleHnil. B mpoliecce caMOCTOSATENLHON
paOOTHI CTYACHT Ha OCHOBE KOHCIIEKTOB JICKIUII, 1 PEKOMEHJOBAHHOII JIUTEPaTY PEI
IIPON3BOJANT YCBOEHNE 3HaHNI. KOHTPOJIb 3HaHUIT OCYII[ECTBIISIETCS IIPEI0JaBaTEIIEM I10
pe3yIbTaTaM KOHTPOILHBEIX padoT. Ha ocHOBE IOydYEeHHBIX 3HAHUIT I METOAUYECKIX
yKa3aHHII 10 BBHIIIOJIHEHUIO JIJAOOPATOPHKIX pabOT CTYASHTOM II0J PYKOBOJACTBOM
IpEnoJaBaTells IPOBOAUTCS BHIIIOIHEHIE J1a00PaTOPHLIX padoT.

2. KOMMNETEHLMN OBY4YAKOLWEIOCA, ®OPMUWPYEMbIE B PEIYIIBTATE
N3YHEHUA OUCLUUIMTIUHDBI

Kox, dopmynupoBka Kox, ¢opmyupoBka [ InanupyeMule pe3yJbTaTkl
KOMIIETEHITII ITHTIKaTOpa 0OyUeHUs 110 JUCIIIIINHE
(MozyIIFO),
XapaKTePH3YIOIIIE 3TalIbL
(bopMUpPOBaAHUS
KOMIICTCHITIN, HHIIKATOPOB
ITK-1 criocoben MJI-1 IIK-1 OcymecTiser |[OOecTIeUNBaeT YIIPaBIEHHE,

OCYIIECTBIIATE yIpaBlIeHIe, pa3BUTHEM pasBHTHEM 0a3 JaHHBLX, BKIOYAS]
yIIpaBJICHIIE, 0a3 JaHHBIX. E?[‘BTTE;ELH&IEE? CONPOBOAICHIE,

PasBUTIIEM OgfeammonoMPAITL2 TIK-1 OGecneunBaer |
HHBIX, BRAOTaR=°=722 :ﬁé@ﬁ[@fﬂ‘i{ﬁfﬁaHHE,
nageneu; lllebayxoea TaTeAaHa Anekc poOBHa

Pa3BCPTEIBAHIC, COIIPOBOM/JCHIIC I1

CRHPOBOKASHIE: 10 1 082021 ONTUMIIBAIIIIO 0a3 JaHHEIX

(YHKITHOHHPOBaHHA 0a3 JaHHBIX
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ONTUMM3AITIIEO
Gy HKITMOHUPOBAHI
0a3 JaHHEIX,
SBIISFOINIXCS YACTBIO
Pa3IMIHBIX
MHMOPMAaITHIO HHEIX
CHCTEM

NJ/1-3 11K-1 OcyuiecTriser
ITOKY MEHTaJILHOE
COIIPOBOXKICHIE
yIIpaBlIeHNus Oa3zaMu
JTAHHBIX

[1K-2 crmocoben
CO3JIaHUS TEXHITUECKOII
JIOKYMEHTaI[I1
MH(OPMaITHOHHO-
METOJIIUECKOTO I
MapKETHUHTOBOTO
HazHadYeHUs B cepe
MHMOPMAaITHIO HHEIX
TEXHOJIOTHII 1 CICTEM

NJ/1-1 11IK-2 Cozaer
TEXHIUECKYIO

JIOKY MEHT AL
nH(OpMaIIOHHO-
METOANYECKOT0
Ha3zHa4YeHUI B cepe
NH(QOpMaIOHHBIX
TEXHOJIOTUI 1 CUCTEM
-2 11IK-2 [Ipumenser
TEXHIUECKYIO

JTOKY MEHTAIUIO I
CO3/JaHMs]

NH(OPMaIMOHHBIX
TEXHOJIOTHI U CHUCTEM
NJ/1-3 11K-2 Vcnombayer
TEXHIUECKYIO

JIOKY MEHTAIIHIIO JIJIS
pelIeHns MapKETHHIOBEIX
3aJ1au B cepe
NH(QOPMaIIOHHBIX
TEXHOJIOTHI U CHCTEM.

OKYMCHTAIIHIO JJIA
SKCIUTIYaTallHH HH(l)GpME]J_[HGHI{BIX
TEXHOJIOTHI H CHCTEM.

Fmaae*r TEXHHYECKYIO

[IK-4 criocoben
BBIIIOJIHATE pa3paboTKy
CUCTEM Y IIpaBJICHI
OazaMU JaHHBIX,
OIIepaIllO HHBIX
CHCTEM, OpTaHURAI[MIIO
pazpaboTKU
CHUCTEMHOTO
IIPOTPaMMHOTO
obecrieueHns,

[OKYMEHT nogr|

I1/1-1 11K-4 Brinonaser
pa3zpaboTKy CHCTEM
yIIpaRJICHN: OazaMu
JTAHHBIX.

N/1-2 11K-4 [ [poroauTk
HEIIOCPEICTBEHHOE
PYKOBOJCTRO IIpolieccaMu
pazpaboTKU IIPOrpaMMHOTO
obecrieueHNIs,

I/Iﬁf[—.'i 11K-4 [ [pooauTh

WCA

MHTETPaI[Is SMEKTPOHHON NOAMIPHFA HIT3 AITUIO Pa3zpabOTKH
Ceptu 1. 2C0000043E9ABEBBO952205=7/BAS00060000043E

p@’%ﬂ} ZDT%MQTETE-HHE Anekc %IEMHDFD HPDTPHMMHDFD

CIHIICTCMHOI'O

DﬁﬂCHE:T—IE:HHH:. INHTCI'PDa IO

Paspa0aTeIBaeT CHCTEM
VIIpaBIIeHII Oa3aMH JTaHHBIX,
OTIEPAIHMOHHEIX CHCTEM,
OpraHH3aI[HIO Pa3paboTKH
CHCTEMHOI'O ITPOrPAMMHOTO
o0ecIieYeHH
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IIPOTPaAaMMHOTO pazpaboTaHHOTO
obecrieuequs CUCTEMHOTO IIPOrPaMMHOTI0
obecrieue .

3. TEXHONIOMMYECKAA KAPTA CAMOCTOATENbHOWN PAEOTbI CTYAEHTA

Ko e CpencrBa u | OObEeM 4acOB, B TOM YNCJIE

peannsye texgonorun | CPC | Konrakt | Bcero

MBIX OIlCHKN Hasl

Bun nesarenrHocTn

KOMIIETEH pabora c
N CTYI€HTOB

I, [IpeIro/a

MHJIIKATO BaTEJIEM
pa(oB)

5 ceMecTp

[TK-1 (U] CobecegoBa 0,27 0,03 0,3
L, UJT 2
[TE-14 I/I.I[ 3

HK-I):

[IK-2 (W] IIoarororka k

HIIC

lnxo, A1 2 | JICKOIBIM
me.2, AJ] 3
m-2), 11K-4
(U 1,
N1 2 mxcas,
W] 3 nk4)
[K-1 (U] CobecesoBa | 75,645 8,405 84,05
Lo, AT 2
me1, A1 3

E{BIC)Q (AT CaMocCTosTeILHOE

lnxe, A]1 2 | I3YUEHUE

HIIC

e, M4 3 rrpreparyprr
mc-2), [TK-4 pPEP

(I/I,H 1 x4,
U 2 mca,
W 3 nics)
[IK-1 (MO | TTogroroBka u OTuer 0,81 0,09 0,9
lnwr, U 2
[TK-15 HI[ 3 -
1), 11a00paTOPHBIX i

[IK-2 (U nmgﬁg OOMNMCAH

NnE noannckio
f:epw]q{%sﬁq % 0D4BESABSB952205E7BAS00060000043E
EinE,u,ﬁ]@_qs Hﬂ[e@wma h TaTeAHa AnekcaHapoBHa

mx-2), 1IK-4
ol dded: maps.20p2 no 19.08.2023

BEITIOJIHEHIIC ITNMCEMCHHEI

k. ']

INe
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M1 2 rca,

N1 3 mxcs)

[TK-1 (M1 KouTtpoimHa 9 1 10
I, U] 2

e WL 3 g paboTa

I_IK-I):'

[IK-2 (U] |Beimmonnenne
Inks, U1 2 | KOHTPOJILHOI

mc2, U3 | paGoTel
mc-2), 11K-4
(U s,
T2 s,
W13 )

Hrorozad | 85,725 | 9,525 95,25
CEMECTP

Wrtoro | 85,725 | 9,525 | 9525

4. COOEPXAHUE CAMOCTOATENbHOW PAEOTDI

4.1. NogroTtoBKa K nekymam. CamMoCcToATeNbHOE U3ydeHne nutepaTypol
Tema camocrosATe/IbHOTO H3YYeHHA. O8IaCTH IIPHMEHEHHS CHCTEM HCKYCCTBEHHOI'O
HHTEJUIEKTa, HX CITeI[H(HKA.
1. OGmnactH npUMEHEHHS CHCTEM HCKYCCTBEHHOI'O HHTEIUIEKTA.
2. 3HAKOMCTBO ¢ OOOIMOYKOH 3KCIIEPTHOH CHCTEMBI.
3. OCBOEHHE MEXAHH3MOB BHECEHHS H H3MEHEHH S ITPOAYKIIHOHHEIX ITPABII B O00IIOUKE.
4 IIpumMep peanusaiy SKCIIEPTHOH CHCTEMEI B 000JIOUKE.

Bonpocwet ona camonodzomosxit.
1. UTo Takoe cucTeMa HCKYCCTBEHHOI'O HHTEIUIEKTa?
2. Kaxnmu yepramMu goikHa o0lagark CHCTeEMA, YTOOBI HA3EIBATHCS HHTEIUIEKTYValIbHOH?
3. B xaknx o0nacTsax HCITOIb3YIOTCS CHCTEMBI HCKYCCTBEHHOI'O HHTEIIIEKTa?

3adaniue ona camocmoamensHoit pabomuot. O3HAKOMBTECH H IIPOBEANTE aHAIH3 MaTepHajla
IIEKIIHOHHOT O 3aHATHSI Nel H cOOTBETCTBYIOIIEH HH(OPMAIHH B PeKOMEHYEMOH ITHTepaType.
[IoAroTOBETE KOHCIIEKT OTBETOB Ha BOITPOCEHI IS CAMOIIOATOTOBKH. BrIOepeTe nMpeAMETHYIO 00IIACTh,
B KOTOPOH BBI XOPOIIIO pa30HpaeTech H MOJKETE BRICTYIIATh B KaUeCTBe BKCIIepTa. J|aHHas IIpeqMeTHas
00JIaCTh ITOCIIYKHT BaM Oa30H IJI pa3padoTKH COOCTBEHHOH 3KCIIEPTHOH CHCTEMBL.

Tema camocTosAT €JIbHOTO M3YYeHHA. CHCTEMBI IPOAYKIIHI KaK cpeJcTBO (popMamH3aiiii 2C.
1. IloHaTHE CHCTEMBI ITPOIYKI[HII.

2. IIpumepsl peamH3aliii CHCTEM ITPOYKITHI.

3. Buasl mornyeckoro BeIBojia B OC.

4. HPIMEP IIOCTPOCHIE ACPCBa JIOTHYCCKOI'O BBIBO/JIA.
JOKYMEHT NOANUCAH
SNEKTPOHHOW NOONMUCLIO

CeprucbukBOAEROLBY BRACCEDWGIIO DR OIMERII 3E
Bn a,':l,eneu,:l . q]f%ayf ﬁ&gﬁﬁ(ﬁﬂwfﬁeya

2. Ilo xakoMy IIpHHIMITY padoTaeT alropHTM IIPOAYKIHH IlocTa?
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3. Kakue BHABI TOTHYECKOr O BHAA CYIIECTBYIOT?
4. YT0 Takoe aepeBO BEIBOJIA B DC7?

3aoanue ona camocmosnmensbHoil pabomui.

(O3HaKOMBTECH H IPOBEJHTE aHAJIM3 MaTepHasla JIEKIIHOHHOIO 3aHATHA No2 1
COOTBETCTBYIONIEH HH(OPMAIHH B peKOMeH yeMoil TuTeparype. [IoAToTOBhTEe KOHCIIEKT OTBETOB Ha
BOIIPOCHI JIJIS CaMOITOATOTOBKH. IIocTponTe AepeBO BEIBOAA I BEIOPAHHOH BAMH ITPEIMETHOH
00IacTH, IIpeABAPHTEIIBHO OIPEIEIHB HaOO0p LIENIEBBIX H JIHCThEBBIX BEPIIHH.

Tema camocToAATE/ILHOIO H3YUYeHHS. ApXUTeKTYypa OC. OCHOBHEIE ATAITBl H TEXHOIOTH
pa3paboTkH DC. ApXHTEKTYypa CTaTHYECKOH SKCIIEPTHOH CHCTEMEI.

1. Ornryne apXUTEeKTYPhI AHHAMHYeCKOH DC OT CTaTH4Ye CKOH.

2. OOcyxaeHHe Jepepa pelneHuH i1 co3gaHusg 2C. BRIOOPOUYHO IpeACcTaBIIEHHE pe3yiibTara
BBITIOIIHEHHS 33 aHH s IS CAMOCTOSTENBHOM padboThl HECKOIBKHMH O0YYaFOII[HMHCSL.

3. 3acinynmBaHHe H OOCYKIEHHE YCTHBIX JOKIAA0B, CBSI3AHHBIX C TEMaMH 3aHITHH 1,2.3.

Bonpocwst ona camonoozomoexiu.

1. IloHSATHE cTaTHYECKOH SKCIIEPTHOH CHCTEMBI?

2. B 4eM 3aKirovyaeTcs OTIIHYHME JHHAMHYECKON DC OT CTaTHYECKOH?
3. IlepeyncmiTe OCHOBHEIE KOMITOHEHTEI CTaTHUYECKOH DC7?

4. KaxKoBO HazHAYeHHE PEIaTels H HHTepIpeTaTopa B DC?

3aoanue ons camocmoamensHoii pabombi.

O3HAaKOMbTECH H ITPOBEJHTEC daHAJIH3 MdTCPHAJIA JICKITHOHHOI'O 3aHATIA Ne3 u GDDTBETGTE}’TOH_[Eﬁ

IIHd)GpMElI_[HH B pEKGMEHﬂ}’EMGﬁ JINTCPATYPE. IloAroToBbTE KOHCIIEKT OTBETOB Ha BOITPOCHL JJIA
CaAMOIIOAI OTOBEKIL.

Tema camMocTOATEIBLHOIO H3Y'ICHHA. W curcneHns oTImyig oT dJI'OPHTMOB, HaHOoIIee
H3YUCHHBIC HCYHCIICHIHA.

1. OTIHYHS HCYUHCIIEHHH OT aJlr OPHTMOB.
2. OCHOBBI HCUYHCIIEHH S ITPEJIHKATOB.
3. OCHORBBI HCYICJIEHI S BhICKa3BIBAHIIII.

4. Paz0op nmpumMepa 110 co31aHHIO Habopa ImpaBHII BEIBOAA HA OCHOBE JIepeBa PEIEHHI.

Bonpocwst ona camonoozomoexiu.

1. B d4em 3akmrouaercsi OCOOEHHOCTH HCIIOJBb30BAHHMSA MaTeMaTHUECKOIO  almrapara
HCUM CIIEHHIT?

2. OCHOBHEBIE HJIEH HCUHCIIEHHI IIPEIHKATOB?

3. Kakue 3agayl peKOMEHIVIOT PEIaTh ¢ IIOMOIIBIO ararapara HCUHCIIEHHS BICKa3bIBAHHI?

3aoanue ons camocmosmensHoii pabomol.

O3HAKOMBTECH H IIPOBEAUTE aHAIIN3 MaTepHalia JeKIIHOHHOIO 3aHATHA Ned H COOTBETCTBYIOIIEH
HH(OPMAIHH B PpeKOMEHAYEMOM THTepaType. IloaAroTorbTe KOHCIIEKT OTBETOB Ha BOITPOCKHI IS
CaMOIIOAT OTOBKH. Ha ocHOBe pa3zpab0oTaHHOrO BaMH paHee JepeBa PeIleHH Il HaITHIIMTe Habop
TpABIUL BEIBOAA JILS P%EECEEGHEPT}},@ cucTeMel. IlocTraparnrech, YTOORI IIpaBHiIa OBLIIH
CIIOKHOCOCTABHBIMHO (&ABCEMOBHON YaCTH HCITOIB30BAIOCh O0JIee OJHOIO YCIOBHSL, a TAK JKe

CeRTPMEY T CTROBA- At TR «Pirauey " MBSO ipaBiiI BEIBOa MOXKHO ITPEACTAaBUTEL B 3JIeKTPOHHOM HIIH

Bnapeneu: lebayxoea TaTeAHa AnekcaHgpoBHa

pacliCHaTaHHOM BHJEC.
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Tema camocToATe ILHOrO H3YYeHHA.. [[pHMepEI peam3aiii CHCTEM POy KITHIT.

HedopmanbHast CTPYKTYpa CHCTEM ITPOYKI[HI.
1. HedopmampHas CTPyKTYpa CHCTEMBI TTPOTYKIIHH.

2. IIpumepsl peann3aliii CHCTEM ITPOXYKIH.
3. Peanuzaigin pa3paOoTaHHBIX ITPaBIII BEIBOJA B 000JI0UKE SKCIIEPTHON CHCTEMEI.

Bonpocwt ona camonodeomoskil.
1. Yewm BBI3BaH He(pOpMAaIbHEIH XapaKTep CTPYKTYPHI CHCTEMSBI ITPOIYKIIHI?

2. llepeuyncinre IpHMEPEI Pea3aliiHH CHCTEM ITPOIYKI[HI?
3. MOXKHO IIM HCITOIB30BaTh B IIPaBIUIaX BRIBOAA CIIOKHEIE YCIIOBH !

3aoanue ons camocmosmensHoil pabomivi.
(O3HAKOMBTECH H IIPOBEIUTE aHAIN3 MaTepHalla JIEKIIHOHHOIO 3aHSITHS NoS H COOTBETCTBYIOIIEH

HHd)GpMElI_[IIH B pEKGMEHﬂ}’EMGﬁ JINTCPATYPE. IloAroToBbTE KOHCIIEKT OTBETOB Ha BOITPOCHL JJIA

CAMOITOAT OTOBEIL.
Tema caMocTOATEILHOT O H3Y'ICHH . CDCIPMEIJ]LHEIH MOJCIIb CHCTEM Hpﬂ,[[}fI{L[Hﬁ.

1. OcHOBHBIE KOMITOHEHTHI (DOPMAIbHOH MOJIEIH CHCTEM ITPOYKIIHIL.
2. IlpHmMephl HCIIOMb30BaHHS (DOPMATLHOI MOJEIH CHCTEM ITPOXYKI[HIL.
3. HamomnHeHne B 000/IOYKe SKCIIEPTHOH CHCTEMEBI OIepaTHBHOH 0a3bl JaHHBIX (paKTaMH H

ITPOBEPKA BBIITOJIHHMOCTH pEprElﬁDT dHHBIX PAaHCC ITPAaBIII BBIBOA.

Bonpocwst ona camonoozomoexiu.
1. Jlns gero mpeaHa3HavYeHa (popMaIbHasS MOJEIb CHCTEM ITPOIYKIHH?
2. IlepeunciTe OCHOBHBIE COCTABILSIOIIHE (POPMaTIbHOH MOJETH CHCTEM ITPOTYKIHI?

3. UTO Takoe NIHCThEBAS BEPIIHHA B JePEBE PEIICHHU SA?

3aoanue ons camocmosmensHoil pabomol.
(O3HAKOMBTECH H IIPOBEAUTE aHAIIN3 MaTepHalia JeKIIHMOHHOIO 3aHATHSA No6 H COOTBETCTBYIOIIEH

HH(OPMAaIHH B PeKOMEHAYEMOH ITHTeparype. I1orororbTe KOHCIIEKT OTBETOB Ha BOITPOCKI IS
CaMOITIOAT OTOBKH. [10Ir0TOBETE IIPHMED ITPSMOro H 0OpPaTHOI'O JJOTHYECKOrO BEIBOJA Ha 0aze
JepeBa pellleHHil. B kauecTBe JepeBa pellleHH BO3bMHTE PaHee pa3paO0TaHHY BaMH

HEPAPXHUYECKYIO CTPYKTYPY.
Tema camocTrofATEILHOI0 H3Y4YeHH . JIOTHYECKHE H SBPHCTHYECKIE MOJIEIH ITpeACTaBIIEHIL

SHAHHH.
1. OCHOBHEBIE JIOTHUECKHE MOJEIH IIPeACTABIEHI S 3HAHII.

2. OCHOBHBIE SBPHCTHYECKHE MOAEIIH IIPedCTaBICHI S 3SHAHHI.
3. 3acinynmBaHHE H OOCYKIEHHE YCTHBIX JOKIAA0B, CBS3AHHBIX C TEMaMH 3aHATHH 4-7.

Bonpocwt ona camonodeomoskil.
1. Ilepeuncimre npeacTaBUTENIEH JTOTHYECKHX MOAEIEH IIPEACTaBIEHH S 3SHAHH?
2. IlepeuncimTe npeacTaBUTENIEH S3BPHCTHYECKHX MOJEIIEH ITPEICTaBIeHI 3HAHIH?

3. Yro Takoe ppeHM H KaK OH YCTPOeH?

3aoanue ons camocmosmensHoil pabomivi.

O3HAaKOMbTECH H ITPOBEJHTEC daHAJIH3 MdTCPHAJIA JICKITHOHHOI'O 3aHATIA Ne7 GGOTBETGTE}’IOH.[Eﬁ
IIHd)GpMElI_[HH E’_BEI{GMEH,I[XEMG]?I JIHTCPATVYPE. IloAroToBbTE KOHCIIEKT OTBETOB Ha BOITPOCHL JJIA
0

MEHT MNOArnncAH
CaMOIIOAI KitOHHOW NOANUCLIO

Ceprudomkar: 2C0000043ESABBBY952205E7/BAS00060000043E
SnanenelT entg CANIO CTOATENE HOT0 3y yenn . [IpencTaBieHHe pa3paboTaHHON SKCIIEPTHO CHCTEMBEL.

HNencteutenad: ¢ 19.08.2022 no 19.08.2023
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1. IlpencraBnenre OOYYarOIMMICS pa3paO0TaHHEIX SKCIEPTHBIX CHCTEM H HX OOCY KIcHHE
BCEMH YYACTHHKAMH 3aHSTHA (IIpertojaBaTellb H CTYIEHTEI).

2. lloaBeeHHe HTOrOB IIPAaKTHYECKHX 3aHSATHI IT0 BceMy Y4eOHOMY KYpPCy.

Bonpocwst ona camonoozomoexiu.

1. YTO BBI IMOYEPIHYIIH ITOJIE3HOTO M3 IMPAKTHYECKOH YaCcTH YueOHOI0O Kypca «IIpPeICTaBIIEHHE
3HaHHi B UC»?

2. Kakme ¢popMBI H MOJEIH ITpeIcTaBIeHH 3HAaHHH B HH()OPMAIHOHHBIX CHCTEMAaX BB 3HAeTe?

3. B Kakmx 007acTaX IIPHMEHSIOTCS HHTeIUIEKTyalbHBle HH(QOPMAI[HOHHEIE CHCTEMEI, B
YACTHOCTH, SKCIIEPTHBIE CHCTEMEI?

3aoanue ons camocmosmensHoil pabomivi.

(O3HAaKOMbTECEH H ITPOBEJHTEC aHAJIH3 MdTCPHAJIAa JICKITHOHHOI'O 3aHATIA Ne8 u GGGTEETCTE}’TOH.[Eﬁ
IIH(l)'DpMElI_[HH B pEKGMEHﬂ}’EMGﬁ JIHTCPAaTVypcC. IloAroTOBBTE KOHCIIEKT OTBETOB Ha BOIIPOCHI AJIA
CAMOITOAT OTOBEIL.

9. KPUTEPUN OLUEHMBAHNA KOMI'IETEHLIHI;I

OI[eHKa «OTIIMYHOY» BBRICTABIIIETCS CTYIAEHTY, €CIIH OH IIPOAEMOHCTPHPOBAII ITIyOOKHE,
HCUEPITBIBAFOIIIE 3HAHUS H TBOPYECKHE CIIOCOOHOCTH B ITOHMMAHHH, H3II0KEHHN H HCIIOIb30BaAHNHU
yueOHO-ITPOrpaMMHOI0 MaTepHala; JIOTHUYECKH ITOCIEIOBATENbHEIE, COAEPKaTEIIbHEIE, TTOJHEBIE,
ITPaBIUIbHEIE H KOHKPETHEIE OTBETHI HAa BCE ITOCTABIIEHHEIE BOITPOCHI H JIOIIOIHUT EIIbHBIE BOIIPOCHI
ITpertofasareist, CBOOOHOE BIaJeHHE OCHOBHOM H JOITOITHHUTEIFHOH JIHTEPaTyYPOH, PEKOMEH JOBAHHOM
yuyeOHOH ITPOrpaMMOH.

OIL[EHKa «XOPOIIOY» BRICTABIIETCS CTYIAEHTY, ECIIH OH ITPOAEMOHCTPHPOBAII TBEPLIE H
IOCTATOYHO ITOJIHBIE 3HAHHS BCET O ITPOrPaMMHOIO MaTepHala, IIPaBIIbHOE IIOHHMAHHE CYIIHOCTH H
B3aHMOCBS3H pacCMaTpHBAaEMBIX ITPOIIECCOB U SBJIEHHIL, TIOCIEI0BATEIBHEIE, ITPABIIbHBIE,
KOHKPETHBIE OTBETHI Ha ITOCTABJIEHHEIE BOIIPOCHI ITPH CBOOOIHOM YVCTPaHEHHH 3aMeYaHHH 110
OTJIEIILHBIM BOITPOCAM, JOCTATOYHOE BIIAJICHHE JIHTEPATYPOH, PEKOMEHIOBAHHON YUeOHOH
ITPOrPaMMON.

OIleHKa «YJIOBIIETBOPHUTEILHO» BBICTABIISETCS CTYAEHTY, €CIIH OH ITPOJEMOHCTPHPOBAII
TBEPJbIE 3HAHUS H IIOHIMaHHE OCHOBHOI'O ITPOrPaMMHOI0O MaTepHalla, IpaBHIbHbIE, 083 IPyORIX
OIIMOOK OTBETHI HA IIOCTABJIEHHEIE BOITPOCHI IPH YCTPAaHEHHH HETOYHOCTEN H HECYINECTBEHHBIX
OIIIMOOK B OCBEINEHNH OTIEIBLHBIX ITOIOKEHHI IIPH HABOISIIHX BOIIPOCAX ITPENOIaBaATENLA,
HEJOCTAaTOYHOE BIAJAEHHE JIMTEPATVYPOH, PEKOMEHIOBAHHOH YUeOHOH ITPOr paMMOH.

OI[eHKa «HEYIOBIIETBOPHTEIIFHO» BEICTABISIETCS CTYIEHTY, €CIIH OH ITPOAEMOHCTPHPOBAII
HEITPABHIILHEIE OTBETHEL HA OCHOBHEIE BOITPOCHI, JOIYIIEHEI IPYORIE OITHOKH B OTBETAX, HEITOHIMAHHE
CYII[HOCTH H3IIaracéMbIX BOIIPOCOB, HEYBEPEHHBIE H HETOUHBIE OTBETHI HA JOIMOIIHHTEIIBHBIE BOIIPOCHI.

6. OpraHu3auuns KOHTPONA 3HaHUWN CTYEHTOB

YCIIeIlIHOe OCBOeHHE JHCITHIUOIHBI OCHOBBIBACTCA Ha CHCTeMaTHYeCKOH pﬂﬁﬂTE CTYACHTOB. B
ITPOLCCCE CAMOCTOAT eJIbHOH pﬂﬁﬂTBI CTYJICHTEI B TCUHCHHE OJHOI'O — JIBYX ,I[HEﬁ ]’[prﬂﬁﬂTBIEﬂIDT
MATCPHAJIBI JICKITHOHHBIX H HﬂﬁﬂpﬂTDprI}{ 3aHSATHH 10 KOHCIIEKTaM H pEI{GMEH,I[GEﬂHHGﬁ OCHOBHOH
IIHTepaType.

KOHCIIEKTHI A OITOITHATOTCA MaTCpHalIaMII, ITOJIVHICHHBIMI ITPH ]’[pﬂpﬂﬁﬂTI{E I[GHGJ]]—II[’TEJ]LHGﬁ
IUTEPATYpPhL. [1PioeANOTYBKEAR IHICEMEHHOIT KOHTPOIIBHOH paboTe HeOOXOIIMO CaMOCTOSTEIIBHO
pQRASTaTn STAHIGLIYS COOTHCICTRYFOMIIX T1aB peKoMeH Ty Moft IHTepaTyPEL
BnagcncuHﬂmwﬁﬁmmm&;ﬂﬂﬂ‘ EMadM CAMOCTOATCIIbHOI'O H3YUCHITA ABJIACTCA G,I[H'Dﬁ H3 (prM
o0y4eHHq cTyJeHTOB. JlaHHag (opMa HarpaBiIeHa Ha OpraHH3aIHIO H ITOBHIIIIEHHE YPOBHS

CAMQGEAITETTHOM,PAOOERLETYICHTOB.
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KoHcrekT, Kak popma o0y4eHHS CTYAEHTOB - 3TO KpaTKHil 0030p MaKCHMAaJIbHOI'O KOIHYECTBa
TOCTYIIHBIX ITYOJIHKAIHI 11O 3aJaHHOH TeMe, IIOATOTOBKAa caMoro pedepaTHBHOro o030pa H
Mpe3eHTalHH 110 HeMy. [IpH rpoeefeHHn 0630pa JOJDKHA IIPOBOAHTHCS H HCCIIeJoBaTeIbCcKas padoTa,
HO 00BEM €€ OIPaHHYEH, TaK KaK aHaIIH3HPYeTCs YKe CellaHHbIe BBIBOJIBI H B CBSI3H ¢ HEOOIIbIIIHM
00BeMOM JaHHOH (popMBI paboTHI. [IpenogapaTenro MpegocTaBIsgeTCs caM KOHCIIEKT H ITpe3eHTalisI K
HeMy. Caya KOHCITEKTa IPOHCXOJHUT B (pOpMe 3aIUTHI-A0KIIa[a C HCIIOIb30BAHHEM ITOATOTOBIEHHOIT
NIpe3eHTaIlHH.

[Ipn mpoBepke KOHCIIEKTOB JaeTcs aHalIH3 KadyecTBa HX BelJeHHSA OTMeYaroTcs JOIYINEeHHEIE
OMMMOKH, JAIOTCA PEeKOMEHJAIIHH II0 VIYYIIEHHI) KayeCcTBa KOHCIIEKTHPOBAHHS H3Y4aeMOIo
MaTepHaIa.

TeMa B HalpaBIeHHOCTh KOHTPOJILHOH pabOoTHI IpeicTaRlIeHa B METOHYECKIX
pexoMeHJanmsx. KoHTponsHasa pabora cOCTaBIISIETCS H3 THIIOBBIX 3aJJaHHI, PaCCMOTPEeHHBIX Ha
3aHSATHSX. [IpH BEITOIMHEHHH KOHTPOJILHOH paOOThI CTYAEHTHI JOKHBI BEITOJIHHTE 3aJaHHS, TI0KA3aB
IIPH 5TOM ITOHHMAHHE TEOPeTHYECKOr0 MaTepHajla H HaBEIKH PelIeHHS IIPaKTHYeCcKHX 3aga4. [Ipn
BBITIOITHEHHH KOHTPOIBHOM Pa0OTHI CTYAESHTHI JOJIKHBEI KPOME OCHOBHOH H JOTIIOIHHTEJIbHOM
PEeKOMeHJOBAaHHOI THTepaTyPhl HCITOIB30BaTh H APYTHE HCTOYHHKH.

@D opMbI KOHTPOJIA 3HAHUH CTYJEHTOB
KoHTpolls M OlleHKa 3HaHMIL, YMEHMI M HAaBBIKOB CTYAEHTOB OCYIIECTBISETCS Ha
1a00paTOPHBIX 3aHATHSX, KOHCYIBTAIMSIX, IIPH CcJadye 3aueTa. B  Xole KOHTpPOIS 3HaHMIA
IIpeIofaBaTellb OL[EHHBAET ITOHHMMAHHE CTYIAEHTOM COJEPKaHHMS JHCIHUIUIMHBL « BEIYHCIIHTEILHBIE
CHCTEMBI .
KoHTpoms 3HaHMI CTYZAEHTOB MOJKET OCYINECTRISTHCS B CIEAYIOINX (hOpMax:
- TEKYIIHI KOHTPOJIb 3HAHHIL,
- HUTOTOBBIH KOHTPOIb 3HAHWIH.
TeKyIi KOHTPOIb 3HAHHI CTYIEHTOB HMEET IENbI0. JaTh OL[eHKY paboThl KaKAOro CTYACHTA
II0 YCBOEHMIO HM Y4YeOHOIrO MaTepHala, BBISBHTH HENOCTAaTKH B €ro IIOJATOTOBKE M OKa3arh
ITPaKTHYECKYIO IIOMOIIB B X YCTPaHEHHH
OCHOBHBIMH (POpPMaMH TeKYIIEero KOHTPOJIS 3HAHHH CTYAEHTOB SBISFOTCS:
- YCTHBIH KOHTPOJIBHEIH OITPOC,
- 3ammTa 1adopaTopHOH padoTHI,
- IIPOBEPKa KOHCIIEKTOB JIEKIIHI,
- TIpOoBepKa KOHCIIEKTOB ITO0 TeEMaM, BEIHECEHHEBIX Ha CAMOCTOSTEIILHOE H3YUEHIIE.
Y CTHBIH KOHTPOJIBHBIH OITPOC CTYAEHTOB IIPOBOANUTCA Ha JIEKIISIX (H Ja00paTOPHBIX 3aHATHSIX).
[Io ero pesymnbpTaram IpernogaBaTelb OlleHHBAET KAYECTBO IIOATOTOBKH CTYAEHTa K 3aHSTHIO.
Ha maGopaTopHBIX 3aHSATHSX 3HAHHUS M IIPAKTHYECKHE HABBIKH CTYAEHTOB OLIEHHMBAIOTCSA IIO S-
OalNIbHOH CHCTEME.
PexoMeHJAIHH 110 MOATOTOBKE K YK3aMeHY
DOK3aMeH, KaK HTOTOBBIH KOHTPOJIb 3HAHMII CTYIAEHTOB HMEET IIENBIO IIPOBEPHTH M OLIEHHTH
yueOHYI0 paboTy CTYIEHTOB, VPOBEHD ITOTYUEHHBIX 3SHAHMIT M IMTPAKTHYECKHX HABBIKOB.
DK3aMeH IIPOBOMHUTCS  IIOCIE 3all[HTBl BCeX J1a0OpaTOpPHBIX padboT B 00beMe YueOHOH
ITPOr'PAMMBI.
PexoMeHaaIHH M0 padoTe ¢ JHTEPATYPOH H HCTOUYHHKAMH
M3ydeHne mTepaTyphl H HCTOUHHKOB HEOOXOMMMO HAYHHATH C ITPOUYTEHHS COOTBETCTBYIOIIIX
IT1aB y4eOHBIX HEFHOMEEL iOiaAEHIX ITOCOOHI HIH IHTEPaTypPhl, PEKOMEHIOBAHHOH B Ka4eCTBe OCHOBHOH

!"‘.I
qgﬂ%égﬁﬁmﬁ@ hé@i}?@%&% ‘gg BIMHCIIHTCJIbHBIC CHCTEMEIY, KOTOPLBIC IIPAMO HIIH KOCBECHHO

EE:EEEBE::EI cHd Lﬁﬂﬁ}ﬁﬁﬁ%immﬂpm%
HPH H3YUCHHH JIHTEPATVPhL H HCTOUYHHKOB CTYJACHTY PEKOMEHAYETCA BECTH KpﬂTIﬂ:Iﬁ KOHCIIEKT.

(QIHAKO, HE | CIESHYCT 1 JGPSIHICHIBATh BCE COAEP/KAaHHE HM3y4YaeMOH TEMBI, HY/KHO BBIIHCHIBAThH JIMIIb
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OCHOBHBIE HJIEH H ITIaBHEIE MBICITH. B OTZebHBIX CIIYYASaX, KOr/[a BCTPEYalOTCs BaKHBIE OITpeIeiIeHHS,
MTOHATHSI, HeOOXOJMMBIH (PaKTHYECKHII MaTepHall H IIPHMephl, CcTaTHCTHYecKasd HHQOpMAaI,
HMEIOII[HE OTHOIIEHHE K H3yYyaeMOH TeMe, HeOOXOAHMMO BBIITHCAThL HX B BHJE IMTAT C ITOTHBIM
yKa3aHHeM OHOIMHOorpapHIecKHX HCTOUHHKOB.

KOHCIIEKTHpOBaHHE PEKOMEHAYEMOH JIHTEPaTyphl H HCTOYHHKOB HEOOXOAHMMO BECTH C
pacrpeieIeHHeM COOpaHHBIX MaTepHalIOB ITO OTASIbHBIM I'IaBaM H ITaparpad)aM CcOITIacHO y4eOHO-
TeMaTHYeCKOMY IUIaHY. HeoOXOZMMO BBIIMMCHEIBATE BCE BBIXOAHBIE MJAaHHBIE II0 HCIIOIL3YEMOH
IIHTEepaType H HCTOUYHHKAM.

OCHOBOH TEXHOIIOTHH MHTeHCH(HKAITMH OOyYeHHSI SBISIOTCS Y4eOHO-HIIIIOCTPAIHOHHEIE
MaTepHalbl (TIpe3eHTaIHH) IO JHCI[HIUTHHE.

Pabora ¢ yueOHO-IIIFOCTPALIHOHHEIMH MaTe pHAIaAMH HMEET CIIEAYIOIIHE STallbI.

1. H3yuyeHHe TeOpeTHYECKHX OCHOB Y4eOHOro MaTepHajla B ayAHTOPHH. H3IIOKEHHE
ITperogaBareIeM H3y4aeMOro MaTepHaia CTYIeHTaM ¢ OObSICHEHHEM,

2. CamocTtosrensHas padora; HHIHBHAYaIbHASA padoTa CTYAEHTOB 110 KOHCIIEKTY,

3. IlepBoe TIOBTOpPEHHME - BOCIIPOH3BEACHHE COJAEPKAHMS 3aJaHHOH TeMbl KOHCIIEKTa IIO
ITaMSITH.

4. YcTHOE IIPOroBapHBaHHE MaTepHala KOHCIIEKTa — HeOOXOJHMBIH 3Tall BHEIIHE PeYeBOH
IeSTEIBHOCTH ITPH YCBOEHHH YUeOHOI 0 MaTepHaa.

5. Bropoe noBTopeHHe — B3aHMOOITPOC H B3aHMOIIOMOIIEL CTYAEHTOB APYT APYIY.

IIprMeHeHHe Y4ueOHO-WIIFOCTPAIHOHHBIX MATEPHAIOB IIO3BOISIET OOOOILIMTE CIOXKHBIH II0
COJIEP’KaHHIO MaTepHall, aKTHBH3HPOBATh MBICIIHTEJIbHYIO JeSTeIIbHOCTEh CTYAEHTOB.

HeoOxomuMoO ITOMHHTBE, 4YTO TIJIABHOE IS CTYAEHTa B CaMOCTOSTEIILHOH padore ¢
PEKOMEHIYEMOH JIHTePaTyPOH H HCTOYHHKAMH - 3TO ()OPMHPOBAaHHE CBOET0 HHIHBHIYAIIbHOIO CTHIIS,
KOTOPBIH MOKET cTaTh OCHOBOH B OYIYyIIEH ITpo(]pecCHOHAILHON JIESITEIIEHOCTH.

6. YHEBHO-METOAMN4YECKOE N UH®OPMALUMNOHHOE OBECIEYHEHUE
ANCLUUMNITMHbBI

PexoMeHayeMasi iMTepaTypa

IlepeueHb OCHOBHOH JIMTEPATYPhI:
1. CoretoB E.41. IlpencraBiaeHHe 3HaAHIIT B HH(POPMAIMOHHBIX CHCTEMAaX: YUeOHHK. - 2-€ H3]I. -
M.: Axkagenzra, 2012-144c.
2. I'pomos 1O 1O, MBanoBa O.I'., Ceperun M.IO., Iuapux B .E., MaprembsHos HO.D.
[IpencrapneHne 3HaHHH B HH()OPMAIHOHHLIX CHCTeMaX: yueOHoe rmocoOne- ToMmOo0B: M3m-Bo
OI'bOY BIIO TI'TVY,2012-169c.

IlepeueHb JONMOHHTEILHOH JIMTEPATYPDI:
1. ®puaman A A, Opuamad O.B. Jlormyeckie IMpHKIagHbIE CHCTEMBI HCKYCCTBEHHOT'O
HHTeJUIeKTa. Y4yeOHoe rmocodue. Amaturel: KO [letpl™y, 2004
2. Kopobora M.JI1., Apremor I'.B. IIpuHsarie peleHnn B CHCTEMaX, OCHOBAaHHBIX Ha 3HAHISIX. YU
ebHoe 1rocodmue - Tamdbor: M3g-so OI'EOY BIIO TI'TY,2012-81c.
3. Cocenckasa C.C. IIpencraBieHHe 3HaHHI B HH(POPMAIHOHHOH cHcTeMe: ydeOHas IHTepaTypa-
M.: THT, 2015-216c.

IlepeueHb YU4€0OHO-METOHIECKOT0 00ecTIeYeHH s CAMOCT OAATE/IbLHOM PadoThl 00yYalIIHXCH
0 JHCIHILIHHEOKYMEHT NOANACAH

4. M L T SRR L1 € BBITIOIMHEHHIO 1TadopaTopHBIX a00T TIIO [CIMIIIHE
Ceptudukar: %@%95 @WEDDJEQJEE p p p AHCLE
Bnaneneu | I pefotaBrieHIie BHAHHIB HH()OPMAIIHOHHBIX CHCTEMAX) |

5. MeroanyeckHe VKa3aHHS II0 BBINOJIHEHHIO KOHTPOJIBHOH paloOThl II0  JHCIHILIMHE

Neicrenrefll PG TARIIEHIER Z3HAHNIT B HH()OPMAITHOHHBIX CHCTEMAax»,
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0.

MeTtoguueckte VYKa3aHIid JiId CTYACHTOB IIO OpIaHH3aIlllii CaMOCTOMAT eJIbHOH pﬂ,ﬁﬂT bI TIO
JHCITITUIIHE « HPE,I[CTEIBHEHHE SHAHHH B HH(l)GpMElI_[HGHI{BIK CHCTCMAX) .

IlepeyeHn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKAIIHOHHON ceTH «HTepHeET?,
He00X0MMbIX /ISl OCBOCHHS JHCIHILIHHDbI:

5.

0.

8.

http:/www.intuit.ou — calT AHCTAaHIMOHHOrO 0Opa3oBaHHS B OOIacTH HMH(pOPMAIHMOHHBIX
TEXHOJIOTHI

http://www.1qhib.ru - naTepHeT GHOMHOTEeKa 00pa3oBaTeIbHBIX H3JaHHI, B KOTOPOH COOpaHbI
AIIeKTPOHHBIE Y4eOHHKH, CIIPaBOYHBIE H YYeOHBIE ITOCOOHS,

http://www .biblioclub.ru - »smexkrpoHHas OuOMMOTeYyHas cCcHcTeMa «YHHBEPCHTETCKas
Ombnmoreka — online»: cHelHaTIH3HPYeTCAd Ha YUeOHBIX MaTepHalax A1 BY30B 1Mo HaydHO-
T'YMaHHTaPHOH TeMaTHKe, a TaK JK& COIEPHT MaTepHaJIbl IO TOYHBEIM H €CTeCTBEHHBIM
HayKaM.

http://www .1prbookshop.ru— snekrpoHHo-0nOmHoreyHasa cucrteMa IPRbooks.

ANOKYMEHT NOANWUCAH
SNEKTPOHHOW NOONMCLIO
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1AV X0OBd iTbHHE Ad1ekCaHODOBHG
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